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Jdjll fc J*a 


U A>. ^a jUai>-1» 1a*a y* cJ^aAI 

0J[C*i jl lj-Upl ^ajl ^Jli^ll lA^j AjLJiJIj AjuJaJI ip (j\j ^s<?li!l ^sliVl 

. ** ^ * * « 

<J aJj-bM Olj_jJaiU i UU_j t l-A>- I_^£» «U«J 1 IJ®- laj*** 

• *bj»i!l 

4 *1 j_iU 4 ■ {7 _/£^j (jl 

JjL**S"A; Aj- ^jp 4-jLwVl jU-l 

*-L^ ^^a! ^Ix^Jl I-Aa j£j jl ^J**l iLiiAj 4 5I 

iailil o^- 4 ^ jAi S^.a^o aAjIiII I y> y*j! lA^j 4 aa*Jla 5I jl 

0^ l “~-*Jjl>- \S" *• ^3 ^ ' 0 A* il^>-jr^ ^ ^ tw*^>“J 4 J U 4sfloO>dl 

o 4 ^ Osl^Sfl (j\i^ a„4l i o*4y '^^r* «—u-Jjl 

J*i\ ^y* jyS~ iil^Aj 4 J^sAdJl ^jSsJ 4 *L~W^Jl «UsAaU ^J^-i 4 <aIp 

. (J j « /a .fl J I oAf^ *Aji i) 

lAi 4 *^WAjl y* 4A«*JLi l J a«-aJI> (^1 4>~b- 

l) jlo^l 0^ t -A-AA 0|j 4 A-4«aJl^“l A^-IaJI ^JjLw* 4 J U>*£*»l 0^ C> 

. (i y 3 ^, 4-i o!A*Ij )) o4-UJi cJliSsJ IwU- 

<—4j.l^J (jU»^i t*L*bj.5^f La 

e # * — 

\& 4 ( y& ^ Lli ) ^T“** jwJJj 4 4xJail 

4 AaL^I 4 O^AJIa ^ . y^i . ^ 1^ 

. A-j\^Jl 4jVl ^p y ^JAi y iS^J^ <>- y\ liliAS"" 


s*r 

2^ JJ 5 


\MY jJj,A 







4*4iU 


OlilijS^l 0- , A>-l ^l^-l jyi]l ^Ua^ 4 A^-JaJI *t*ip ^rybLlU* < j^ 

ly- L‘^o.^.«J IAjI^jL 4 ^-U>“ * — -»1aJj ^P *«-AjlilJ 

(3 o*AjU*Jl jlSsjSllj ^ixjl> ^>Uj AA-JLaIIj ^ t_A*Sj 4 AA^^iil (J^4P 

c e 

(j! ^Jjl^l jAiJI lAA 4^-iflJI *t*Jp 4 

. i* jffA* <*J cj jj\rsAsA>«ill 

ijlfidl Jp <*Ip SJo) » j^JI j^-r* (( » V^ 

* 

4 (( •UJa!! ^Lp- j^au # <L-All ijli) iw-s»-Uo (i qciwl I) ^<»jj 4 II i-JljjiSl 
jJ-*^; v_a!>« <U (I I) Ul 4 jl—i'i/lj *jJed\j ^J*jl (( j>wj Jfjit » £,iijj 

O’ 4 ^ H <4—iaJlj M w ^.l j i l l ^1 p h ^j*jb 

fZ) l* J^j <—C^]l «AAj 4 Ij1 fAt- (j jJl J«i]l 

(J <*o-o>£a \~£ iI~~J ^ykj 4 i*lp (jLoVl j^illj iuJaJI ^ J*J 

ij jIIp o%i' ii LJU- lilj^ <1 JcA l~u cJaJiji 4 <u_JLoJl 

4>-L-> <C^J_J Li-J# U>yi <_£jj 4jb?"4 « <4-XiII J^ll** ,j<a“v 

. 4aJoJI ^Ipj 4A-JUJI (jy Jfljjj jl J-** ^1 Jp 

( ^ ^ 1 *1 ^ AW ) y~*r .£** j* t <*-*>- 

<J A]j 4 iwiti^1 4*_JaJ! <j t>iJ_>y' 4>*J ‘ Jjir^ tSjkr[ ^ ^ A*J 


V 



ci V: 4 3^ ^3 jj^»j o*^J 

l^rC J 4 A J L J ^ I OL-^bjJ^J 4 OlwS’(3 lyv^^' jJ*£**^J 4 

3[ jj 4 ^^lil A^ib JJIaJJ AJxlil a**-<*^*1S 

^jA A^jjJ*j 4j j^wj ’j£ I jA} J^S' y^JC 3^ J~*T 4 A^Juail aJnIU a***<3~1 

4 tjlj tj V^^-I J <jyjA ^Jj >J 4 £4>«zll 4 e j^ 

^11 j^*S/l {jr *"V*Jlj J>3-\j ^ - fl ^-" 'j 4 ^lo*AJ 4 **j^a Aj^Ia ^Ip-J 

. A) Jjlj Ifc J^aj 

4 jj-^uJI JS~ 3 *Ui*jl jL£~ ^y* t*A>4j o Jr^>" jy-* OljU'i, a£ \5^ 
O^aJI *aJUx! *Lia*Jl *xlS\ ^ A-i-jdl oliU-l ^>-1 aJI ^ ^Ij 3j 
C^jUl) *£'j^-\ a> jlalll 3* 4 4jj?j»JI IS3 I5s3l j y^tsP 

oLU 3 {j^^ m Jj 4 AiuUaJl OlJjL/S^i^lj O^Pj £'1***^ 

aJW CJjLjj 4 aS^>- Jp jttl u^j^J 0j 

A>jlflj a!j 4 4~*>*Jl AiUaJi jllsOAj 4 ijUJlj A^JaJIj 

^Jl ajU]3 aaJlaII Jl a^I 4 A^^Ali A&y*£\ oL%o 3 ^jyfy*** 

Oyji Jl A^J>“jj ~ (( Oj^sll }) < Jt« J/ W3 . ^a . > ^lll ^/NP 


.A** •■^P Jj3 4 (( IajU*v* 3 )) 4 Ai/**** jjp 5^-01 

* ( ( 
jij 4 olw^ljy]! 3 iSji^J 4 A Ip pi^P^ 

jj l£ 4 <j^^JI IAa> 3 a*p^«^jU AAJi3“l Avn^Ij^H 

6 * 

^Jijl (( » 1-U-* y*&- 4 ^IAp jI (J ^jjpllsiJl «■!jL 

Oj^iaJ JaS ^l^Jl \X* 3 t5>^J c 3-^ Ji 

oU-Nl 1^- ^_^A-J ^ 4 A%***i^ 3l 

4 Ai^*)*l A*Jta 3 J3 !aN ^Ip 


A 



y* ® ^ oAJa ^1 V £jVjJb j^jl 

• • VjL^#' 4-5 JJ*^, i ^LLiS"" UM J C ^aAl \^-yPy A^j*-\jj «U~v«Jl)j ol^» l* 
c$ ^ *0Lvo>^ 4ju»io*- J^j U-Up JL j-^JI Q^il <lJ*j U y j 

*'j^' oJA - i> - Jij 4 (( JL>- 

* ( t 

°jy-^ ^ jr^rjy* Oy^-i 4 <oLLI ap^JI ^»l>w?l ^**a 




1<M 


*0 Li iLLJ' aJl^j «-\a> 4 ^P 4j y*-~» Oj*Ajl£ 


j'j 4 (( ^l^lail <—wai-' JLi-l 4—s>*Uoj 4 4j^i-l OljUJl ^tl**l )) 

<] \f> I Ojj 1 ii 4 (( _/A 1 O L _^kJ I *-Lip I <~J Jkj 4j 3 UJ' _£P 4JLAj^4 )) 


■ 'wC^Jl 4, ^a^a> ^ll _/P 

jlipl <Jp <_£yc ^ ti oi* 

. « 
l^i 1*-^^o^rs-5" 4pA>- L^>Jj 4 V?* ^}4 , *~ J i_s^ fJf 4 ^A-JlaSI j' 

uj L AapI y li^lw J;LAl ^j/s*j 4 yU\ 1*Aa 

jb I j Li* I ^ l {( l>- )) jir Aa] 4 ^Ja*J I <1 y*yZj 

4 A>-jL>* ^>*Vljj L***-L>-l> 0L^>-J dj t aJUj^II 

JJLj V 4 SjUi-lj c-*ov\ll ^^bJi 0 S'* 2 * ^L*' v«ju^ La L-JlSj 
jijjJlj l3^^si!L L>“^« ^v*U-j y^i\ 4^>*j 4 d,v2,va ^ ~ 

lJj' cJ t jlu-jl ■“ Aj ^li 4 

^Jp 4Ja^w* Oly%^Ls^ JvL o^>-t (JJ l ar i' 4juii? ^P JjwL jlpJl 

. ^Ad]' iUJI 4 J a^rv5" 3U> jlSj Ullijl Jii 
a.w-'^vwj J ittl>-' o' »—’L^JJ ci *-Lij 

\^A AsA^O wi# ^Jl ^^<.*1 4 >llSsJi O^jjj 4 U 


1 




; Ojjjl A-JU' < W’W- t 

y> <j &\j U £*t~Jo jlj t o-Laj U •—>llS^J\ 1 *Xa j 0^ j>>“ 

t » 

. auuJla!^ A^Jl^ ij»[ U^l^L* '^-Sjk ajrC*j j^_J 4 4 j' aA > 



«U4)lj fcJall Ac- 

PHYSICS & PHILOSOPHY 







V 4aJU)I Uj V U 


(Jp- 4. - « . ^J I ^ 0 >j '-^T 1 tj*~P Ol>>- *1 -a (Jp SiU ^Uil 

Ji >3j 4 oUl Cj\^o»- £*aj ij* jS ~I jf UL»-i (Ji-iil tio-UI 

<J ^ ,>jVl J* il-lj 

o^r^ail uijUiU c < u . Ja , o -}Uj U'lSj j-Ui <1*5% LJp ji t Sybil 

^U- >■ J\ >>Jl i*-U<aJ jjX) l)>lj 4 i*iy* jf- iii jaj ^*#u 

. ^LmjVI ^^jtJI tS^ <J> UL>-lj U ji- 

cjir ijii c y* yi.i >i4-i ji ij >j j 4 aj.il) o-l* >• 

v^vls' 4 ,_»! jjvaJl kill* >- U-tp >^1 Jfjd? £ylS 

Vsf^' 4_)liJI >,11 y> l _ r J <d»j of oU>l (_jlj f - 0>Jl jS> >> 
>1 iilll LUa-lJI jw* J* lei t *>) JT*Jj»- ja jjOj (^jjl j>0j 

. »lv^JI (J oJj-A*JI (_£iW Jj»- jj-C 

a-t->- jl ol~j]4l (_^i j — Ojjl-*J aL4-l ^Is- Ol! y^ajt (j jSCiJ jl 

4- J > tj* j* > 4 oU_>mU -X^S~ *1>-I ^ Uud> U.«.sd.< jl 





J* «ir- 1 jLo^'bl 

w e e 

IfJip *^i o[j> y^ ^Ju^j <J[ jI Osoj 

. 9£«^JI iljUJI ^ All ^jA )l (j Jjj 4 j*& 

c j£l)\ U-Up aO^- 4li*Sft twJljj 

(J _j' o' ^ ij_)\c»~Jl o' (_r"^J^ OiJ 

lA <j <Jj£" cAij^ii Uij iS_^*U 5 -l»U-' aili' ^ j^a% *^l ^ li t O^i 

3N'_ji)' ( _ r Jc J Jj»- *' JS~o' o' 

O' yb jiii\ '0» i»«-i 0^* t wX5i tj* ji>d' ^ *>' ^*J>') 4 OjS^JI 

J <y o' OjM JJu_l' ii>'o»-' o\j i 'r J *^ l i oo'S^J-' JT 

. (_go»o co'S^ _j! \£" Sjj*>- 

<^ 0 * j' ^ 4 <ui-' jjPj 4ji-l ailii ^Uaiil '-A* 

U SLi-' (j **iJ* j'~4>M 4 J j' 1 eft <3 JLO^' ij»- 

(*■*> *^i 

^jk Jj 4 im.\»\ \ ^f. hi 4 4A**laj' ^Ip j O-jO^- a j_j5 

j*ap ii-«li_j 4 ii-Jui' j >Jj 1 Oj^U tjjla* (J _/£ 

c . 

j J*» ij 4<bSi ^W' (j jyf^ t^'i t oJJi 1 ^ 0 " 

i_j-Jii j_^l li *ljj«iJ' (J O'jjJd'i A., ^a . a . " e*A» (j JU-I y> 'Oaj 4 -u-iaJ' 

ijiteM jp (Ja-iS^ Oi t Sjjsjd' i» jp ‘ jr«~* 

• ON' (_5 »- JL-j jJUll 

t ii-JLiU ti ^j*M jJJj 3' t/*-? 

? Oji/^* o' 3^»~* (j£ < 0 —li. " ( J5"lt.»ii bJjt; <J 

oir o^i ^ ^ 0 ^*^' j' ? t^VJ' j ^ 9*0 j' A\*J' (_}^o 

U 



jlUJI Ja ? JiJI J* ijlll ^ Oilil JU J. Ji*JI Ja ? ^L-Vll^-U 

*J*7 ^ <A^jt^\ iI p ja jUjjlj ot>3.l tj L-o- ^SjJj (^JiJI 

? 44-A>“ 

*li>*SI eft iSjUil a»*>U)I Jtib ji ^a v tS3l I Aa j. J_jS/l iJoAl ol 
^JaJl U oj* I i*U OU-!>Ua*p| iiitll J^>C-J La»- Jpj 4 ii-iillj 
^liajl Ota A*A*AaJI JjLil ^p tf-l^yloJ l aIi-AA-I OljjkJL A*pl>- ii*^p 
t_5® • (J~* (J v— pvJ La il-Ull <j • oLySli (_5*iJt 

. ^ aa-Juj]! Uj ? 

•Ljsflil ^ U 

jLjVl IJj yo- iJial.1 jj*oa}\ y aa-AaIIj ‘Lj-iJl JiU 
OjU> t a«Lap_) a*a1»Ip ^^ajUa^ L~^4 LjOIxJI a*!>L«I yf- J -Al 

i aa-Ia I I yd ^jjl ^^a*!! l^l 4 iy*l\ ajL^- JUj lei 

■ j«W' J[ 4-o-j 

« t 

Jj 0-1J (jl 4 <U^A V il«- j jJI (^-ijl 4 JlJUl uL-o'Vl 4>-j 

Oi aALsM UyAlkc yp aaJaII J a^p j t_~w ylaiJJ A-Pyu Aj*L?- ^ 

( t i | 

4*-il lJ<\j5 j! Vl O-W* 01 ^>5vJ 4 jL>“ <ulp y"jU 

c/* <1 QulaJ J I 0 -.^lj SL>JJ 4Jblj)l 

jr* *IapVIj MjjUoJl ol> * 1 * l^.«« ^ <jJI Sj^jH 

0 *X*l^l *L**Vl ^Jp 0*\j*\ C^| l*^A A*S2>j 4 4jU>- <j^i*Aj| 

0 J\K+0J OJ'S olilj iilj jUp j ^\jjt dLj^ 4 Ai <Lu^l 

J15 t ft ^^“1 O L .s< a . > i^Jt A£- O.iri^jLrt MnuJaJI 0 tjl <>-j*-0 



^Jp A fiO^ _}J^' 

iJ^Juillj Jxliii (^ .<3 d i "V — *\i • ) Jj-iilThales< 3^“ 

, (( iiNl) o^*lp frUJ-Nl J5^» jl> ^*1 

^^p lIjIa*^ Olwi?t«Jl oOjb ^p o\*«*j^ll 

« * . 

i> ijjfc AJ j^Oj 4 ^/vJL^ 4 ^' o*10p|j Ofrl5-U^I Aj c^AnOj U JjU OjO>tjJl 

^>- 4 jl<J p jLjNl ^L^p\ Uu^y ojjj t aJ 5” kk£- 

aX^» A*j O—JIp Oisai ^ ^' 

A*i OA>j ^ jjl ji^il (J>1 syo j i aJIj ijj o' ©y* U O' tk 

j\^ii o\r u oj t <3 «•'j^ji l 5^".^ ^ oV^' ci^ ^ 

c jLoN\ JJLp <J 'Sr^rr^ 0>*'o* J»[ < -^Jr^ £* <J aIsj'Js* 

ISj Ajlj JOOj£ \l>y* 0J* JOO>- li 4 AA-JfiJ' \jy L-^lOsXS"*' tj>' 

4 N tj~~^ U»_} Jj **b J 4AjJajl 4 Oj^SJ 

l^i-t$i t <e&f y*_iajl ^L*Jl C-sxw^l (_!>li^S’” > ill i-A» 4^^ t_y^^ 

. ^yM Al*]l *jlij (*"^^ ^ b~* Cf J** 4Jj^' 

Positivism y2U-.ll 

4l..«. -» -j' l^a-gj A»-jil b-A® 

«_ja!Ij jUN\ <U/ (\A»V ~ W^A) Auguste Comte 

__ t 

y^lUJU J 4 animism iJL ? -^ll L j«—J jMl CJlTj^fetishism^^*^ 
Ai> t , l^a l^ Ajiijl (3*-? __ iSj^" y w i oLw^l 

Bjt 4 alJj l,- '%> (_gJI ^jj^b j^Ul Jj Jb ^jc- 4 

n 



iS j/ylyfijl j >XsJujL ^U^jwVl «u**L*»» 

. <3j^j 

<Jt 4b>-jA 3[ <UL>*Nl aJl >-j* CJl ^1 i, - v, jS"" <JjAj 

j-ljjVlj UN I OjU» 4 metaphysical 3l**jA 

i « 

0-U "' lAj^aj 4 ^jA LUj AlaJ^lj iSj^i 4 <+ &> * -2+A 

« « * 

)) j 4 (( aJi \cvT Aifl-iol )) j (( Ajj*j>- iSy^. ® iwi J-Lj Ai>“jil 

c (< A^JaJl )) ^v*>\ 3j 4 dJJi <>Li» [aj (( *Lol^«A5 

£■ & t 

ij?j£ ctAta *-Cp^ 4 N^lp Iva^t^ CJlT jj lf-J! e Li' j*-Pjj 

. oUwNl ^ wiolj^l 

a!>« jA 3^ Iaj^-Xj O' OjN AjjjyjlxJ*! aU-^U 6*Aa O' vJL **j&’ \£ j5 

^3jNi (( ^^a]U positivist )> a!>3' ^a Aijlj 

^yO ^ <J*~? 3^ O'0>*Nl N^ (3 ^3^ 6 lA jjOj ^3 a -* UNlj 

A* 3^ {Jj^ cJJ^xSsj o' <l)Nl 4 A£Ojjj ^53 yWAj jl 

, (( <J^O 1^3-1 iaX i) <u».~J U lUjb^ — i*l>lJ>-Sf| 

La'j l^J_ ' J|Cpl ^Ii-LJI o'-''jNl o' -Xj 4 l*i*A l1 'X <*£ 

J?~N jvA* Jj 4 Jj3“l Uyf aJI Aj^P Jj^Nl UjjSpl LA>* J* t SL>Jl! 

4 c—S^^^Ssilj a$*Xj aSnj^AL' o' ajJj 3 *' 

0Aa 4 l^-j C_~Oj ^J) Ajjl^wJl a5^>* AjL^Jj 

ajLjPj ALi- ^s^JI aJJ o^j U-Lp aJL>-N l aI?-^^ 

1*»Cp I^Xa '-X>‘^>»^Jl <1 ^“j (3^-^ ■ 

* 

^yp ^Cw Aj y^llajl ASy^*^ O' 

3^ cy. a5^>* ^rwij lys^- 3 t 


w 



* . * 
aajLJI \-Xa (j j\Sj t oti <J^- jjOJ V*^ 

oJlA 1 UJJP t^j-vpj 

* • * * ^ 

« l^vt )) (( oj-^i )) lUlA jl ^y >'jsil JaJLi UIp (^^CwxwJ siiii -U; OljUil 

j» CiU li&Jl lib* o'j ; j*~ d* 

oAUll ^ J** IJ^ V^> OAwL oY^j iS>l > ^Sh/Jt 

. 5Jte» 

iyuliil JTUuA) jir t a*oU~I (( S^i » Jp 


(3 Ojljsj**^ <UwsP oLa^T aH>o^ A*^>-lfc U*L*J 4 vi-lta JjP A*^-hl 
a *jka j^Oj a-o l^“ 1 yvlj <L*£ c_-5f^^Jt OlS"^>- Oh) " <—- , t>-t 


O^lphJt ^j>-l a~w <AmJLaII ^3 ^Oa> w Auit^j 

, # aJY *iy» {_£-iJi JJaill Ai^* jj*X> ‘ >^' js" 

4 Y 1^*Lj i ^t aJJWI A.l>-jit j£- jisu^- jJjUJl lOj lO^. 

4 Al^* 4 jL^ laj ^w5^lj£jt ily>wS tatl ^4 Aj AjI ^pOj N yj-JI OJIaI^ iUi 

lit jlsAl>-tjj 30j-li AlOj ^jSsX t —Y't^^jt aS^>- jt Sy£ 

. \>W *In« 2$ 4J lftljj)4<sAJ 


Jp J^I^U oUf. ip (^1 jt j* jAa V aJI Aa^I 

jt ^yol a>^ Jj (( ^ % )Wt J^-t^Ll Ojjti )) -j l*i* 4 iw-iUi]! 

f-ljyjl 4 jJUUJt 4 oLjh J\ ! J-JuOjl lO* (j 


. £^£s>-Y 4 «-L^Nl 4 frL^-^Jl 

: ^f- JT o£t ^~ 

. feijb ^Jii (1) 

^ c 

. Lfligu* Js^mjI (c-j) 


\ A 



. nsi (j ajiij ^ j (J'*"'*^ (■>) 

JUijJ-l Uyvap (J aajUJI <u*®S/l Oli u-*J»Jo IUa <Jp 

1^1 4 l«w^4 U» *V 4 4 /UJl oAa ^-jiJl ^Ipj 

; JU! JawVi ^)l Jj«0' 4jfUJl jU ^j^Jl £• <_£ywa]l ^jl*ll 
^Jl O'^Jsl 4 4 «-bJ-Jl 4 

. as rliil v>-U l**Pj 

aJ^ o^liu I^p a£ laJl oAa (^5 ^1p ^JS"* 0 ^ ^jP*^J 

C-JJu A# oU«^L^ C-sjIT lij t aljl Av*l^-i aJ^jII 
^Jp A*Jja> 0 ^ clp ^ 4 Ajl-O^ A%*w^jJt 4 J 0 -^il 

t * 

<Lja*£jJI Al>^li ^11 a~j^>«JI ^Ujl Jjl t JaJb Olw?lj jJi 

, # « , 

. «-l>J-^JI -Ui AjLJLi**! AjuJoil <J Vjl vi-J>wU J^SsJj 4 A!*o»- (J IAA '*1ow**j 


: iSbj-iJl 41^11 

^C>vM^*i ^A 4 4^* j^A ^ Cf-*** aJJUJI AjL>* 0^-J^ 

0^*JlS"" 4 ^j-v^-l itls^pl <J*)\>- Jp* ^>-jli^-l >^UJl> 0-L>“^jl AlL<2j 

^-jUM iUJi J>[ U>!A>- ^ jjl^j aJ^\ . , jliVlj 

# 

L jibjt IAa JjP V ^.l^-l 4 y 3 fl* <. 1 C 4 ^P 

-Up <ui jlS^ li jlJU*! <dip ti OjS'j ,jJ_) t <j JUaJ*>U obi vliU V 

. Oi"A* 

6 , 
t*I** Ip l*-^* IT <Z-> ^® *Aa (i _/ w * : ^’ ^ ft InAP ^ 4 ^ WI O L%o V1 ^ 

- . * * 

O^rtic t«l»>-^-- 0-XA 4 iUJl ^ .... <J y*0 ^1 y\j aJ y*a 

m f 

9y j ^j* Ol^ruic C^>- 4 ^Ivip'Vl i^ij^ 

M 



^jp ^ i^v* |»^Ai N oLUp 4 j>xvJo (. j>~\ 

oJU cHume ^ l r*+~* \$* iWl ja perceptions k T J-\ 

* 6 

JAj pUajjtt t impressions & ideas IjISsjij olpUajl ^ 2 jC UjjJ k» 
o^ jjuji ci iljAii U-Cp jy^ y aaIjU- ji ^jp 

• * * e 

£Jj bii« 4 yiLil 8 -£'^' tJjJ; Ol -*»<J ilj-Al l* ^Jp JJJ 

. j ojl^Sv j-lJaiNl 

C~»_) 4-i olS*" I* 4 *L-^ 4j*^J oL-j^ ^JJip t-5 ^ ^ ^■Vr 

j <p ^Ju* aJ ^ Uj t i_r^“' »U<2pl tj.J^ Jp L 

^ tj\ihz* 4 4 _)_j*^^ *^-1 ^ iiLa jl ( Jj Ja^i\ OU»t 

» : A Jp (UW-YoAA) Hobbes y,y» i jjJb£)fl ujjLA!! 
«jLp j . (i ,j~^ »Uflpi (_^p jt i oi-o^/i (j^p a jj-a lit* 

| AA*>\AiJ 

(nihil est in intellectu quod non fuerit in sensu) 

• lt j <j* J*-i l ‘lS^ ^ <-T^ 9 L$' 

c-j£ Ail j ( \VU ■- UH) Leibniz yzJs ** £ij 

t J t nisi intellectus ipse ) ijMl o\j£jl ti\J>{> SjL*Jl 

! OjLaJ^ ■ < 4? ( Ajli Ijpl* 

4 (( Aj'li p^iJl IdP l* J JJ J* jl j*+«J' (J 11 

, ^ ^J- w? ■ ? »)L o*aA $2*~**$ 

^jJ^~ Ijjkj 4 *ij** 4_-~>x$\j aJU jLwl \x-Xs- 

^llp 4 »Lipl ^cfjW- ^Jp i^niUJI Cjy_ JUajI lio 1 *-Cp 

y> f jlji'Vl J jit- j,p tLiNl ilpj 4 j_ yiil jLoNl Jip (j 

Y • 



aajj Ailo^jj 4i^*ll oJ^- L 3jy ^!*JI *L*I j2j 

oj_>!l <1>! *^~* cA*i (Jljjillj t 4AJ2 oL*Li (Jp <u~* I^Sl 

. t 

U (3^ JJI y* U <*}a» i)jj fj\i 4~-JI jl Ij^- J^OAl J *j ,VY • I—JjjJ 

ij I _A JaiM A>-_y j[ J_yib 4 MjY'Y ^ *til Uj>«>- LjJJU 

c 

ojv 01 ^4 * j• * * * *\ g *\ Y A 

<wA>^*J * *?* * * I jh 4>-j* 

<• d^ 9 t ^ki ^v* *J>- 4 jI Js».%T.«JI 

oAa c ^va X^J ^ftjfljl J?jls&- A>-l J^JaJ ^ jig- L^^ jjl 

4 <w*—Jl 0*)l 4 bJ^flP ^5 4 *JL*a>* Jl^Sfl 

<Lli <*J <j 3JjJc>“ *■ Li I olj L*JI oJa L?j^- IjSvaj ; U^i*J jbii^SU 

k_«A jjls" i SJfl- ^Jp L*^ ys' ^A V jj-t-i jjj A**>^P JjP Aj-J JTj-uv 

. • - * * 

t (_^aJI ^s- ^jl>- jl *-la ~ .^, ~ V tjjio 4 ^U *lllj 

»“i^* l ( _j>-_^l JjUl _jl J wS L~JI _)l 3 a>-_Jj-'-« i ^I OjJ _jl t *lll _jl (_^bJiJI jA l* 
V: aLo (Jp i ,j~^~\ *L3pI £jl>- ( __r<i*WI JWI (j ^j^ry' 
o*Aa l uil^» (J^A>- IaIaIij ^il JJL^il 

^Jl »w-—.Jl U^jAP (jl t «-U^*»Vl oAA j&J>~ U^C V 

(Jiv^ 4 (3^*^ o|j t A«iJl>- jI-ApI 

. (_j^j^“l j^WI ,jp aJiJL>- a»j^ jl (_s® k —~~ll 

i—~~JI ^ij i i*+0*z» (JJli>- ^ jj£jo jl ^Ip (_fS/ ^13-1 Sjlil 
<——J (JJliJ-l i »Lj-jtU ^ti-l Silil ^ Ij^p UJj(^ ^1 

n 



* e * 

*— Njx* y Poincare 1 *Jp 

$y 0^ y N^l Aj*^j l y* ^Ip jlisjji i3 Uj^4 ^IX) (3 

o^yLli jJjUJ-1 y Iji *^r c i yXk^\ y 4Py*^ ^n 

J^Mj , lac.1 JjuJL 1-Uj 4 i»UJl Jit jAp- <J <ua»Jj 01 

*]jUw_j SjUPli - 4 *«IjAJI £~«>y l£~ <uU*JI JJU^-t 

^t^U (J\*il jl* jU^>-lj J - J^O*j 4j>-lAjt l^. « ..,.,l a . i 
lAA i SjUti-l 'j* \a£ ijf- ij~^J Jjial* '“r'^A^ ^f^~- ‘A)~^ 1 (Jj^aAvJJ 
^£y£ ^JJt >_JjL» > '^ » g d ’ OJJ-ij_j 4 <U>»1>- ^a'^a aJ 0 J^l.1 

. ilJb-Sl <uU 

^A^A} lfc\j4 l^tApt aI.^ 3 , d' .jl j\>fc>-Slt 0_jSsj A^jJaJI J 

i^ia d-fc - tJX->1 o-Va c y* ^vj cl*>\5^P y*> ij^i^ 

y Uy* <.—5 jXj Ij^a l 1j j (j IpL*^j W W J> V^^ 

* 

JfljC ^P j\*J Ia wX>-J 4 jL^ lajl 4 Jr 4 APy*^ 

. icJaJi 

«■ ^ 

^y* OyNX 1 oji (.^ula 0^ 4 ijLll-XJ 

^ # > 

l^JiJLC y£Lc i*^la>- y* Jjlp i Jp y« L*i >!J i UjU- o U^5o ^-iil I -P iai-1 

. jjl .... 4JJ 4 4 ^-*-. 

^wdl J^-Jl y aJI c bj}aj}~\ d-ii 

c^jJu-Nl y Ja^<aJl> 1 -Aaj 4 *w?ljJ *Uw3 J Ai^*Jl ^J^P 

Iplj^XAli ^Jl <1 lsAax 11 A A^JaJ l 3jX^ aJp ^Jjj 

y l^Xp j *j 4*uJaJ! ilp J^P 4 Ay? L J Aiwa ^3 

, o-Xa ^Jbt* y 4 &jaj£- 3^>* 


YY 



<_Jli Ai <>—■o~j> V Lj yiS' 0 ^ y* 4 4jjk*j!> iiiJi 0 Iff" 

JT ^ 4 j^ialll y aI^L* jy LJ^ <^X A-ii*JI Ljljjjb 4 

£j\j)ai~\ ^j&\ y* bi*A^V J^Sll ^J>>j i l^* 4JL>-^* 

* * . 

4 01 Uj-^ Li .^p ^J^Aj ouS*"jI 5Li-1 ^\y> <J jLai j I jjxJj t AjuJatil 

£* yjb <jP Jj 4 <W? Lj £*<0 j J^LJ! iJiJ* <jP 'L* l J 

JL>j 4 ^-p^j J-La j j 4 SjJrfLil ky *jJI JsTLiilj aJu^II 

4 0.5^1 ^tfsAliil y J$'\ AO ill Jpldi-I £* J^Wdi AiU^4 V^ap Ui^L-l U[ 

■ . ‘ ^ e 

J ^idj iri V^ap 4 oL._/5^* l 

(J J^5"l Oljrtjlxllj *iujlJ ^ jl A5^i-lj ci 4 

aJ^^-w V J^~ ^ ^J>*J (-5 ^ Xj LI^ ^ ^ ^ ^ ^cLtA aJj 

^Lidi y AP^*^- ^A U O-La (ji Oj^i- LXp X>ZAj A^fsJ^ ^ 4 4 

. ji 

^ 4 U 1 ^ 4 c^ 1 ~ j* J*U tj 0 j*jL J~a!1 ji Ajflj^laJl 

4 A*.. JaJ l vi>!-X>-l 4^1 p iSj^T (j>Xjl I <_jw>jj C*-«X>w*l ^Jl 

X>-^ Ajt \y ~*>“J 4 Aj^lll ^-L-iVl <iJ 0-Lb j’WAj ^Jp 

4 jl^loJl i—L a 3^"^^ l5 j *s~+i aJ! iJL a o^ O-jL «—.^1 j\ 

Vx> l-X^- lilij ^ ^^3 L d *i^ 1 y+<4A> m L)l 

OL^^dl aJ l^«ji Olyj^ ^ j^UL ^Jp 0 j A~j \y ISj ? 0 yP 

iljll jl jjUJl 01^5*"jl 4 3 ^* Aij^L* *L^L A*uJaJI aJV A*jlfJI 

. « . * 

Aj«X^ ^ j^Jflj 1^15" L LLij lSj AiLaJJI a!>«JI jl A^^il 

rr 



. If- ^ j 4 jft 1 J 10 

^yhl^lajl i^jsJb^ 4 aJ^M £»* ^yil» ^O^fcM Ji* O^ 

t ( 

lil LJ^j Jj ^jjl oiijii sjLipl J ij t 

. aUIS"" ojj^aj A j uJa J l Jj5nj Ict^ 4 ^ 

^ Ji* 4 b-Awj^ 1 c 5 jIj| ^j^ 4 ^JLi£ ^ u3u*^Ll 1 «Aa> JjU 

Alv^liuJJ ^La 4 4 A^JaJl y&ljlaj J^l J 

^yu) ^<Aij Ai ^>-Ni oli l^JS""* a^..J flJ 1 y %*sA; U® A>4 lj«A>-j ^1 ^ lp^*° 

* « . * e e 

t AaJL>- 1 ^P >^o 4j I CM A>\ ^1 4 Ao^ll ^-.olX; 

. AaJL^ jOjf l£^ CK ^ ^ 4>wJij 

AjL O/Ajj Jj 4 JlSil J 4 ^!! \X* ^iJJciC ^ Lili 4 ^^Jlj 

<1)N 4 U A..~jJ\j (jj*' 4 aJ o_jS*o Nl JjU-l 4 AlP C-n>«J1 ^jA fljjli ^ 

£7^^^ {Jij 0 { j£' ^j_jA*J y (JjJ\ AA JaJlj l^J-*P ^ AjuJaJI 

. J^Noi'j 

JjV <J/V«j^jI* 0(J^k 4 A^ J^-P- ^ J 0 ^ ^Ajbc* Ulliu j*~JL) Ls^ljjl 

Al^Jlii jl^'llNl Ol>JliX n<aC j 4 A*b OJl>e^J l)\ 

^jA 4p|J- — J jJ3j jl ^jA { J^S 4 J$*-* ^- 4 !)^nJ jJ^J 

A^«Js>L*il ojaJI 0^jL«j ^ 

4^^A* 00 ^ A ^ J fl i ) liijl \ I AAj JflJ \ j 4 1 APL j \j*&~* 

A-k^-v* Nlj Ul^&P A*lj O^^J 0^ U 

• >■ i | * e » <* 

(3 jl>J jl 4j^o lillA ol (3^ bliN 

CJl>-J 4 X* U_j5p (j \iy~y jlSjl 4 U_jie 


Yi 



aJ^VI a jp Oj^laj 4 a^wcv- vj^lSjA^S"" 

. jVo^Vl; 

^jP U^AP V—j>0 J 4 L«*s> ijjlSj'-Ujf” <Jjl<A) ^Jjjl jl^jSll 0>Xjt Xa 

(JPj 4 V* 4 ^L-l <Jp ^ o' .. <a~ jl t cr- 1 ^- 1 

4 ... <L~ij ‘Utf'j i jnOi jlSvil ,Jf- Jip (_jl (_£^y£ ,_/»l->Sll IJU 

j! oj'V-O 02j>-j» Oj^J »Ai ,3-l*JI 0 j)^s£A***\**\ jl^jl lwJl>- 

* C # v 6 

4—I.XJi*j I Ijl^l! {£jp^ ^S* 4 0*X*JI* jr 4 tJ^AP C-*l^,3 

jl 4 <j^>-V! Jl^Jl j\ ^aJI J|^*l ’ JX* aLu*w s *~~z*j O& 

Jjl^ ol ^l^jl ^ Ajlj ojl>*jJl I < ( jAU » j\ aJI^JI o^U*JI 

0I lojl lo| 4 (J?^ ^A*l]l Oj-^t A.o.L.laji ^ ^ a“ 

. O^^aJt AjLJ^ &JsU*AjA Ol>*l Is^LA I^-mSjjS/1 AjLJ Pj 

AjV AjL>- A^^A; ^J ^y.jjl Iwijb ^jSsJ j 4 Ajj>-J Aj<XS»j 

AJjj A>-jJ j! j^m ^jA ^ LpLil^j A^C* Ijl^jl jjj£ j 

C) liiU V ij-Al 9*-{J>y\j j_ji!l j^f 4 iJaJ^" Js^jJ 


• V-* 

Jj^ls jp Ci^-j (jJI jlSviVl j* \aj*- ^j t oJjUil jlSviS/l o-U *& 
jl 4jk**»yk <di>- jl ol *-♦—»J' 

# t c _ ^ ^ 

LI jl l-Ai (3*^-^ 4 a-Ul^-l A»„..IaJI y+* ^^Aj (j 1 )^pUJ 

^a j c jl^il ^IU^4*>U ayjl^ 4 aj^Ap aJ (j-J jl^l\l oAa 

^-ulir^JjJl jlSsiS/l Vl LaJ ^ U^rwi; ^Jf-ljll oUUVl a^i 

^ 'jA J 4 ^*wjlJl_^^- saJI ^j^ v» 1>- ^JjP U^AP 4^1 4 A^^sllj 

c e c e 

LjV 4 ^^v*Jjl Av*^l^ Ajj^l UtaUr jvlft j\> 


To 



jU twJls*- 3 |j a**! ij* aJ^ lxi^>- jlUJl <1$fo 

jl^il 4 0&i\ 3 j>l-Xi*^ll ^1 ^_>*^-l 3 ^*^ Ajy*aJl tjl&l 

t jii 5 L>» <ir U* j^w vJJi j^Shj t ir>ij j$jJ 3 

^ - * * * 

4 #>aij j A k*ai \j aj^Ca!^ 3 ** ^-saIu^ a****! ijiSji [+a>\ 3 -<w^jj 

lJub ^jA jl>ji 3 ^ tM tJlA* 3 ^d <-^ I jrWlJ lojt ^l* 

• J^i 

' AJuJfii! 4 *«tfA*A 

Ajy*A; jl^il 3 ^ A**JaJl ^rWoL» Jb*-\ ^jA SjAO CJ-X> 

* > . *■ * e _ 

. aS^^^j Aw*>Xjil 1 j£Jl U^U^I a^*A>«^.**«^ 4 \ & .&3 

* ^A AJL»*Xi-lj ^A»mj^\j AXAfljl jy*/3.n\\ ^jA Aj>^J All*! J « \ j 

^A 5jJi-Ol O ^ Aj jJlJjl 3 * ^ a^ AiuJaJl U^ 5\j£&\ ^ 

0 t J.i$3l JSJJI 

. ^SIjJl £• A^ilu) jLipI ^ > ( Uo ^y> J&\) 

2S'j}~\ AxL A*uJall jy~jtj OjlSvO ajlJ? j ^JOI ^liajjl — Y 

• U**^. jr^ j*} ( 'M u^) o'jj-V]'j 

t 

^A^J 4 Aiy*o A**w*X*A OjL? t A*j ^ l^“ 1 <L-*^vJ 1 i>; -r 

) >a*j \^i 3 *‘ ^ , a»J l> liwwj ^ LA -1 Llx j 3 p 


. (nr 


* e , , „ 

3 _/s**o *yja}\ £L*£> ^s*«A-^ 0^ Aj^*^ 6-X^ ^ jl-^A^l^j 

4 t ( —• * 

^Jc„* Ja>- (J Lj^iJ tSj>~\ j' 1 o“ j* a*I 

t <u 1 p jjLlai Jajl-I lijb Jl* t i_!>_jJaJI U 


n 






J Jj t *Uai!l J I **j>ry cr^ t Geodesic 

•’UaaII I c uUjJt £-lo^ U* JtU 

c/ 4 (j£^ ^A IAaj c Uiul ^A ^ JiliuVi ^y&bj 

-r # / | 

^A^jlflJl ^«**A)d Sj-WJv* 4.1jVjU^ 4^-JUj *AJiJj c 1».JL~.*^« lk>* j \* a > O^ 

. jVl J l f ^i ittlf iLjlaj 

, . * * 

c5 3 ^j>-^ 4 4jl> ^UjVl ^Lj *Uu!I Iju cJupj jij^j ui 

C ^V*^hJ| ^)~Xi o L>«^4 (^^Ip •’LmSJ 41aU 4 ^J^*4>-Vl *-L*J ly^l U^4P 

^ilp o[ 4 4*1 p j£+#\ \f i>-jl>- ^v^xJl I-Xa i) j&j 4J1 oJjh (j J&j 

4 < W?*' 4 J ‘Uuil I*Xa ^aZj jl ^la««w U# ^^*jd! OUlJl 

j*LJ i liij 4 J^Nl Jp *Loa 1I U* j! tjf- Jp Ju>cJ4l j£jj 
‘ jUj'VI (_^.j (J^l *Lja)I l-U jp sj& <u* (_5 jUJI Jap jl< 

jl^iVl i*L 4 ^* V iUJ! ^ b-S^UU- jl jb*^' V| L*UI Lf ^ : ii 

. Aj j ^ a «. H 

Jr* 4J )■£ 3 y^Uil U^ap ^aj ^ 4JU ^**t^l ^ w a r j I I Ja 

^>*»JI <j) (j^U 4 ^ J l*^i* lj~~Ai -t£ Jj jpVl JaaJI jlS^JiJ c J|£j ii; 
iUJI jl JjUJI I-l» els'Ji* 4 iiu>\S~ a~*xa Jl£il j il^s*x; u-S^IjSvJl 

^ 4 Q/~J) Jr* VW" t 4> V~ > i Jr* 

(_5 4AliL ^ i.,.. o V U>- 4j\^« tly cjJ\ a-3 J 4 4a) lit 4Aj Jil jSsAj 

JSv-i (J _jl iUir oylj J i )^>0 U5JS" jl JJ liU c JlJJsL! JJLI lJu 

? liDL J*Ui L'U J^i 

bj^ *•«■)* J^j i iU^jl 4JJb iv.j l*«tp Giotto _y_>4>- jl 

4 iUIS*j5ljJ J U^?- (jl 4 JlSOI ^ 


YV 



£(jjiJl L yu 0 1 -Aj y L^ 4 AAj li 5j l^C ^IaJI iiOo IT Aj*As<aP ^j^jj 
C->L 4*^iJliLl 4j ^sduJi .-/31 (jl (^1 \!*>-y£- l^Aj 4 I^U-Xj ^-^l^SCil 

. 4_i ijl&l ^xX\ JSwJl 

: 4*Jall a&J)£X\ oljryiJl 

d ) «A-£jl j ! 4^L. ^\j ^Jjjl 11 

C*> j>- AS Ol ^rwi^jl oAft JL* jl ^ c y 

J J&JC& \))aup\ jjy*sL>cil _£P O' c j^l jr 4 

jl jy?^\si jrJ^-j 4 oL*^>^yij 4i*i^ji yi^Aii ^ j &'i < * U a ^ ji ^^aii 

c t 

4*uJaJl j**~j3j 4jl ^«pj 4 cj j ^jLaII Anaxagoras ^»lj^>-L*5^1jl 

Huygens ^Uj Newton j;^ jk £,ji Jj . ijT lyl Jp 

c—1ST* 1 Aa ^Jpj 4 AaSvu l^vv* 4• ii.. la 1.1 4j^l^J.l ©As>-yi A^l^rWdXll (jl jrjpj 


^jl^lU^r 4 ^*,.Ja.ll y^iyiSl JiT ^U-l j^p j\*j oLiijLl 4juJuall (J » 

<J J*1 JS^ jp lAa> JaaJ jl Lip jl cJlj (Jj t 

# e 

. (( •Ljjil J ^1 

jy*j£ £lj 4 5JULT *1 jIj LLj ^j>W 1 jL«jNl j\S^ Ujj 

4 j^£Uj L-;A>- 4 ^-fiU JjIS jL- jA~^* l£LlS\J*l 4j«J N 

4 4j^LAp J 54 ^J^P 4*J Aj ^1 4jA^> Lv^ tm LALP 4jSf 
. 4Jul£ 4j3j jiV"l^^ ^N Ax^iaJl (jl 

4 4A£Lo 4jJ j 4*JaJl j/ rw4lj ^LilSUl JjTjJ ^UaJ ^ Adj j 

l^- 4 ^ Olj^sAli J^*jll (Jp 


YA 



j. ie -jlUJI olj ( SM ^ ) Faraday t Maxwell 

£»jJI iJlA t iSs*" 0 \c—>- >—-Jl>- !j» <—J j^-lj w\J^ jy\Zj ii j>%& 

. ^Jl *L^S/l LjtAsOP 4 JU A) U JjU 

Ol ( y» ojy *jj _ y rwAsll 1 <JaS~ ~X*j 1^# i^rsJo 

vlJjLA I ill ^Jwa c’.lL ^Ull ^ -XdJ U AiJ 4 

. l*iA ^j,.]a,»w La ^STC^l^wAill o*Ia 

JS" <1)1 1 ^A^>0 4 4****«Jl 4 j ^Iflj <X**Xaj ’ L»%mJI 

4 L jua > - l*A>- jl Ui^ ^\iaj <j ^csm^ 

* c { . * 

4^Li ot jl Ai^iT^Li Lp_^^* OjXj jt ^iu-j 

S*-lji ^ ^jyj 0i> 5*-'ji ^jL-jo 1^UU" 4 ^^-LiLH ii>tol} 

o*x>-' \}>[ 45^-1 4 j^ laj 4 o\j** 

A&j*» lJs^I^-L LjLSj Lo-S** O^itll 0 *-Xa jjAflj 4 O^jJl jLjJp^fl (_J 

jC*j <j^ c 5 ^ Ajjjb^J oL*ULjl 6 -*Xa ^J 5 *j 4 1 ^-^-m^ai ^Jl 

• > * * * 
j) ^A Ulj 4 y* 4^J\dll ^jV*J ^ 4 l*lC \>%^>x^p 

^Jp ^w?jl 1 ^*P (^5 L-sAiSf l^*u«A> 4jUip 

. -X*j ^ IJla 

(1)1 _/uwtxi li 4 4j 4^*-X4j jtjl V u J^J 

liy>xjo 4 o^ll J il^>w 

4 ^*»La<N| 4 la^jVi jl *tj^ <j^J 4 c)l*jJij jl^ll j Utfki! 

C.o*mJ 4] , ^^! oA^> 4 ..: A j^\j (jl^ll ci V*^ W^"^* 0^^ ^ AluJfll] 

. iU^ii ^^UJI ^fiil 

ji ^1 4 (JV* iiLjb ijl^- i! ^Jp 



Oil' O' ^P ® 4 '*" C -- J ' 0 >'' aJip [Sjfc (^-Vl' J>*Oj' o' 

jJUv**j C 0 £*~0 ^jLL 0^>o A*0»' \^a % }k&’ o'j 4 aJu*0 4j/* <L*>\j 5 y* 0jf>Jj 

LL>o' a)' u>w- U oIp j~* t aJu&j Jj'V 'Oa 


t t 

yv-jU .3 ^*j 4 O'ji \f-\ ^Jp J>jLLJ' CJ\^j' smJ3j _ 4 APjA* aa1>- <3 

^J 0^Ja>- b*-XA> 0N AjlfXj' (jj 4 J>jLLJ' O'/If*' ^Jp O'jOj' 

Oblij'y <J?/> ^SLjlSsJil O'^waJ' J5j c OljOj' jl ^jlJJl Oi^ 

* * t 

^ jj j£j 4 « ' J^4 ^ J ^ Ji4 1 )) £y y» 1*1T ^ 

i bl Uj^uaP Ji* A*JaJ' a)' oj Jja Uoxp 


0'j 4 ^Mi ^rvc ^XXaJ ^ UJ^AP O' 4^ 4 IXj^Qp 

(3^UaJ1 4 Aj jJ IXjI -X^- Ajl^Xl' 4 aJ A^-J N ^^vvJ l^A' ^ w A ll i 'OA 


. aLa>*D 


: aaJoL) ^b^Jl Ju?^Jl 

UjJ&P Aa^-AX' O' ^J^-**' <-5 AjcJ fl J 1 ^Ji£ O' ^LaJ' ^OjL J/V 

4 *\j^jill ^^tli A**ljOjl lo Oolp Ojjj 4 ^Ju>w*** ja\ 

<j aJp _ / rw ^jj! Jaj^l Jju#y 4*JaJI OU>-l V LS^ lili 

Ul^>- 0Jll£ O' 4>| ^>-' uO-Xa U Ojpv 4 Aw^Uj Ob^iiau^L* 

* 

4 Afu-laJ' ^ ^ a) |^u«< ^ •’IjJ-a)' «-L*Jp l)^ aIx^- Ojj 4 \XjOJ U? j^S* ' 

J^oiili AjI pJ' l$ J,r^j 0^^ uJW'j jO^ c4^'j AjJ^' ^-A>0>-1 

* 

bj'O^lJO* l^»A) A*«JaJ' twA^ a J ^jJ ^J' Aw>ljj]' ^ jjy* 

^ loS/ 4 AAgiA-lj 5yO>L^ 4 jL^ ^Jp L . « i*»glj O' ^ A*^'jOjl^ 4 

. Ujap ^Jp aLaJ- 1 l^iaJ ^J' oIpLUjNI J*!A>- 


r* 



I j {j I bp iijt.«.»»* I ^5 4j l |jt 

^a*j ^J**- *A> <i!UNl jl oAa jl Nl 6 *A>jj jl j u u j 

<pU«ju*v* J N aJl*I^JI iLii-lj i ^ill iLli *juti-\ i_Jlj>- 

jlT t J <Jp *Ac- Jit* jl j££ jX< l*iij ( ^|ail 
jj£jj 4 ilt*Sllj a jj-*»U 0 *&lM <Jp jr\£f|p (_ 3 ^li' Jj-I (j ‘IjJjjiJl 
jij 4 a!*IS" ^li>- 1^*1 ^Jp oAa ^IaA-I u^bajl a 1*U^ lla>' ^ 

j£jl ij* IfA lx djj-^ajl o*xA Lilli jr jl l^]a>v5b 

d^jl *1.5 j ^A lei Olij_/v£jlj olj^j 4^Jal**j 4*j^S^ ^£jij 

j*-£A> Vr J Jj jllp j li jt£*« 'V Ajlj 4 

Ij^llpi 4 w>l>-^ll A*^]^ aJ I jl Ajay-^lib \ t*-Up ^\U 4 44*4^-! 
jrSb ^jji ^Sh jy ^j-oU^U l_J. v 3 Ja**j (j OU-y? *}l ^Jp oyuaj jl 
*- < J^" (j (_j* 4_j-s^_^ll kilii (j iJS 'Jll aJua^-\j 4 aLauJl 

(JlJlj (_j~<ail Jl ^y <*JX!I gjjh ,^>-j 4 « Ola-yf | 

jy- -tiJ 4 aJ_)-^l U_jAP “S #tla*-il vjfl-yyi j v_j|^>l AS" 

: Jli J <r) ^/ 

,_r' 4 ' 4^J ((jUw^/l jw> J^* (JUI_j jl-^P^I 4ll >_ jL~^-I j # 

. jLwNl (_$Ulj oUlJI <j| ^1>- *l>yji]l (J *ol J^aI Jlyll 

l^il i_jlU>-'ill Ja£ t_&t5^ ijl abyill ^Ip jl (J*-* l* 

_jl ? Jai 1 ! IJa <uX*j l* l-Vjl jJ lu£3j 4 UA*UJ ^1 yal^kll j 
^p lj **>p ^rwfl.j \ j^^^a J* t ^ - "-il jb <*1p IJj 1^1 ? I*tj i^JaS* 

latx* ^Jiaj jl j^* yi* Vj 4 ajua ^- I ^1*1 Ixl l'.«.<a,* V LjL*lji jl 4 ^ ^ all 

. ^jNl ^Jl Lp 


r\ 



J*j l j£' jU 4A~*UJl Ul 4 0-X*5 CJlS" 

A 4 dAta c3 AaU*Mj *W>lj^-l ^iaj ^ OjIS" 4jU**AaJ 1 «uJlp ol ^y.3 
l^i jS' . U> <UAj^*J L? ( V ^ v4 A_U ^j. 

: lyl ( ^ oAA -- nv<\) 


ojL*jj 4 « y 4 l^-L^l y ^UJl *i j*a i) 

(j Ja£ J^l^; <J ^J-aJI ^ uJJj^JlaSU 

^lj jlSj 4 IaA>-j S-UU-1 a.w.. Ja. 1I <j (jllaJ (Jp ^U-H 

“die den kende Betrachtung ; lyi Jp aaJaSI j/ c y-\ 
c^. IAaj - « J*Ulj j&ill ^l^Ll i-ljj )) j\ der Gegenstande” 


a~.^\j Aj y (_£A)1 ^L*JL> aaU^ <L*j IS" " 4i*)Uj 
aIwaII y j\ aJla^- j\ aL*^* <3 ol t 

$ t- llic 

^5" aj ^ UJ 1 *w»^jU*N 1 015" C1 j 4 4^- ja ^JL aI 1 o U 4 \j 

c c 

(jl 4 aa~AaS1 I~Lj ^U]l 4 oljjU*-* 4 aa—IaSIj ^Wl <y* 

^UJl (jv J^»U)1 L aa-JaJJ S^iS" Ul~jl ^UlS 

}Jj£- Ua ^J^IaJIj 4 ULiyjlX.ll aLIa> frlj^jjJl ^s**i ijl AA-«Ja!1j 

ol a** 1 ^ Iaax*$ frljj-jijl y A.JaJg.J*! 4~*^?^J1 lS^ y. 1j^“1 1^1 ^\y^y. 
^wdl Ul 4 IjZpL^j ^UJ-1 j^p jl ^Jp- 

1<U«V« Iw^JuaII jl jlSs>l e <j AA^LaI 1 jlu 4 AjLLIj 

. <*JaJl a U ^j! yp ^ ^ gll J,li j mJ ^1 ^iyo_ V 

* t 

AA^tAAil y* 1 <jl ^— 1 y£+~* ^ aa-Jla11j ^UJl ijfv jjUfcXil IUa 


rr 



j^iJI (jjjll ijlJj -C* ^^otj (j *lij«iU *UJp \y\S" 

JJ*^J 1 <a~La!l (J iljyil *Lf'Vli 4 ji*e. ^UJI 

• b^l ^Wl ^ Cols' Ojl^Oj j^k**j\j 

JJ <a-JxIIj *UJ~ii1 4^v iJJ^-l ii!>UJl ^i; jl Jx>c-JlI j * j^SLoj 
i£/^ (J * 1 <u~«Ull JjJI Jl^iSfl ^j**j (J* jJU j! 

c 

£jLc j*\ jj* a a— U ll ^UJI ^wjlxJli iljl^ o-i* C^-C j 4 _jlaJI 

• '-* A ti ®j_A CjL^Ip ji JjUoii ,j^ 3 j 4 LobS” (jlkj je- 

: AcJill ttJUIt 

4 <uaj^p[ VIS' Oj^j aC Call a*jjj)1\ aa-Call jl^J 
5 jSs* 4 i a^J-l i) V^l <uLp Jjj U iie>\ —o j^oJ ajLJLaJl viols' 

j * 3 - J ' S\>- idols' CiU 4 LjjS^t! al»l£ ^ ^^aClp al^^l 

ColS” dbi aoliJl (JJlii-l _jl s-LS'Vl itjxi ,I ^jp Ljo* ./S'! tjw>d\j 

(_f*-L*ll t_^LoVl ijf- C*jl j^A-Cp Co IS' J l o3 . * . > - L J 4 (l; a * ) jf- SJoU 

iij*^l J/* jCi Oj^-l Ca» ^USL aJoa ^p CJLig liJJi 4 Lji^>- ^y> 

(j J^LJli j\£~ ^I^aI (J[ AiUaVlj 4 Ciiillj »LoLo»li^!l j^p iJLa^-l 
^Uij cS^ tjj il*U ^SjiSl (jj 4 fjl* 

. ilJb-Vl 

i*UJI «Li-l jt~*C L't*! ./S'! Cols' JCp iioLiil jSOj 

J^iLilj 4 SLi-l il^ : jji* ^o»V* (j-*lc jl <Uuk 4 iopbi-lj 

Jl^o'i/l ^Joailj t£j ~~Jl a*-^ 1 pJa^i J^-Jl 1 cj>^pd.^U ioilii-l 

c c 

'-t 0*1 (.5j>-l ^o»l_j< 4_ol>- 4 . . . ^sUd)_) 4 


rr 



ss* t 

^Jpj * Jlcr^ ^3**'* Ji* ^y* a-j^j ^aj 

^***J (jJ *AJ 3 4 4 ^»j jj I A^»I 5 U~ I *■ U 3 1 J^3^j *AJ I ^A l _-5 I 0 ir 
*W-J IT4 ^ykisjl ^-*1^-1 ;_£Oj ^1 a5\^-Ij UjO^w* oU-I (3 4j2j 

^P i^*^y *{3^' OUwU-'bll ^ruSsj AlaJcL^l Alytll tAJl* 

. Uiidij JYjcu-^j J,idl 


: Ja^j ,Jl j^saII 

Jj 4 aJL^pNI 4iliiiJ yhLSl L>- jjJl iJLliLl CJl ^ 

» # , * # 

iji^>-i itu i 4 »l>-x* 4 luji ii^>- oypj Av>w-ii osjuJi dJJu 

OjL^- jjjJl 4 o 4 j Ipj <3'*- 4 Jj>- jLjVl «-1 j 1 4 o-A j-\>- 

OjIT 3^^*^ C-jU 4 4A*Juaj\ U*aX>-l ^ yuS*” C—Jl>- ^Jp 

c 

jl» t UaiJ-l Jr* i*_j*a**j J_jii-I «Aft Cjj£e-\j ; ^j^UJl ^ILU 

JiJI <«—-JjOj AA*JLaH ^ aLw^> ^yp <w«^*Ji ^ C-Aj 

• j Jj 

t^JJ j> 0IS" *xi# oJ\ a) I tilL (3 jj <j> ' Jp 4 - ^s l aj l>- w\i aa*m!aJ I d-j 15" 1 j> 1 j 
iCAflj! ^JsLil ^3^" A^j~\jl Ajlflxil ^a\sj OJjl>- ^jl 4—*J^jl 3^C>- ^jA 

c 

Jp 5 j- /3~a .* d-j I5j 4 aJL^ p'Vl aa^JLaU 

. U-l oWJ! j, j& i l^i ^ A_<JI ^J ^ ^ 4 oU^Ji 

3^^*. <^a *uajjpNl 4 jUv1a!I CJlS" 

d-UA«J^ yvp 4 j1«J-a]I Oj IS"^J\>- ^ (J 1^*3 J^P 

J^Ulj jSlflJl o' jjl^ A-ij^P^I AaJlaJI CJlS} 4 4JoOjl 

(3^3^ (j^ ^3 au- -^' jj ^ c--j!s" tjf&- 3^ ^ 

rt 



. iJiJaJil ^Lill e-JUl 

* 

u^“ ^Jp <* J*^i^ y* ^ ci[ *La JjVl j£ 4»JL>^pVI aawJLaII ojIT 
UJI aIaLJJ ^tjLj 'b/ ^KjC jc jl *bu+My\ ^jImJIaII d-JJp 

excelsior ^p«JI a^-IS^ a*j c ^ ^£A^ ^UslJJ U*)LauAj 

. JaiM ^1 “Semper eadem”J^ J-xai^l ^ 

* 

1^"" 4++jb L»Jp oir Aai c AAta a*j ^ aS o^S"" o^ j 

4 *■ L.».-*JL j 5 L^-l I ^ 4jL^*AaJI <^p ^sap ^Lx<j ^JL#u 

c »* 

. li A^JI j <L*_d) i*J|1Aa! 1^ t«*Lp jlT 4 j^jjJlj j>wJlj 

: iAJi 

Adi 4 AjA> *~y*£> 4 yAp 0^dll UUaA< (j 

JJUil ,L?1 Aa!I ^jA AA>- l^r* 4+ ajl ll A^oJib <— « > w*>il 

v. ~ ./3> \ A;A^-I ^sA*Ji lAto i JJa l*lp \j 4jlil (^j 4 

4 ^jA ^liVl (J^ Adi OloLw^li (Jp »\jjb Vl 

^jp AajI LjXI UaX Ij>«l4 4 ^Idj AA>- ^Jp lA^LJl j^djl 

. 4—n>aJ- 1 ^l*Ji ^*lp^ »L-jl lA^- iA;j A.xdJl 
ojLp 0^ cj l^lfT 4 jJlUll IA>ji 

d* *W' cr^Z A 5 " ‘ J* f^A 1 *iXr* uA>' ij* 

^-dj^j jj'-^i , ^y > ~ • ■ jiV^' A A tr 1 *^ 1 A* 0* *-V 

Jj>- l^AlAJ 4jj^v«Ji Aiidll 0 £> dj*” (J/ 4 

4 j S )l\ jlSw! A>-^1 ^jA jAl j£\ jljJ U<a-^A>- |«-WL« * 

jy ^IaJI Ia^ ^JJU- o>1 a* lA^j y}y. y** jtj^ 4l-«^o ^ 


ro 


Kepler Galileo j>-\ A\p Ia>_j l 4*>-j 


■ uWJ 

L~*> olA*Vl_j iA*^/l ^_^>l t Ajli* o j* U o\&j~t f 

4^i-l C^L**a>t—Jl y* ‘^•yA>%A^ 4**JaJl jL^N (Jl^ iJLjb Jaj c \. ' * 
jLJ^/l U ui* t J*j J|_y>-1 (J l^<i*j £• J^lcj 

ill^ *3 ‘~ > jy* > >—«*> l ^rj ? J^*j o^Sj ? (_5* • AxoJJl ^p J*l~X) 

(_^!1 iS^JJ Jili A>-i 4jjj £jil _) oLJitj y* ilil» 

. J_jUJ 5 Jj-V>- LJlJ \j1sZa (Jj^-'y 1 *lj>-Nl y* Uliij 

<—& (3 4-^J 4 ^rP 4*~JaJI Ua»~w lJlj& ^J,>ol 

flkft (J^>- 4 Ajyk-Jl oLkl (_5 Li-.—J j -La 

jIIaJI ol 4^*1 j 4 I^p -Jj (3^* C-J» 4»..UH 

* t t 

^ il)l_j 4 APjikl ^ ojlil jl_j t •■si* y* 4—S^u 4i*S~li 

Vl j* U oUj)llj 4 o^UJ &'f- ye- rjt M £y ye 

*>> Jf* A>- ^Jp aaI^I^pj ojl^il ^ u[^>- 

. <***£*■ oijij ^isui 
4 f ^ (J^ ill 4jlSj OljJJl ilp jl 

oj^Lil ^jp ojAi *!Ai 4 ^ i-Jj* cij. ( j-j 3 -l 

^ 3 <3^* jLJ[ t AS^J-l ^ yh <><Jaiw U 4jlpj 

VSf (J^ 3^° 4 AJ-Aj ^rwj ^ApLJU ^wajl <U>-jJ AAj 

Li^t jl3^ N jij 4 ^ 4~« * »£ vTWj N 

Uj> t L*U>-I j oljJJI ^ItcJ IxJ U ^3^* j* Jj 

- <+*3 



(jL«jNl IfJlP <L*yfc^Ll 4j j^~\ oJ^J cJli^ 

4jU]I <if*3 ^l^ajl JjP ajlS\jN Ja*j UA>-j ^Aj (jtta^Sfl 
AjUliaj Jjl jjL“ ^Jl jloNl (J Ajjljll j>*>- 4 4J*>^>-\1 

^Jl *— ^-£'j>J 4 jUl oLl j 4 JUI lf*Jp 4 *jh\jfrj 

4»j C-n1aj ^>“Nl iUJi 3 o^ la ^Jl <*>«—Jl olil^il 4 iUJl IpiUj 

<U^l>- Jjp 0^4 A*0j*j oUllxli qJJ* 4 

4+~Jb iSj^" 4 4jiijL> 

4 OljjJI <Jp Oj^Ji Nywtjl t o*IUpl ^laZ*> 

4 *L-^-l a\^- jlS^o^ t_£j-b ? jyyj 4 li-P aJLS^\J jb oil 

? O'^Jj'j Jp ^JJl^l Jp J J Jts ^/\j ii^lill jtJ\ OlJii! a^Jj 

lU^- ^\c*A^ ^O^ ^4 4 JuJL*J 3?*** ^ 

ol W 3^J 4 j^Ssii ^UJI ^UkJl (j o^-j^ aJL-I i j3jcj ^3 4 cjyiJt 

* 

4 3?jiJ^ Oj^A; Ij \ Ja* 0 1 j ^-X^0 U» yj 

a3& (_^ ,j 0^ (3^ l-uilj lft...ljp L»1 <>aI j^J^I jy* ^JaaH* iil^A 

Jwl^JU^j 4plij ^Jj ^aIaJJj oljli-l 0| )) ! iJ^Aj ^S" 

^ ^ 0Ij ^Jjlj « ^1^11 IAa (3 ^jijLxj C-jl5" { j~ 

• j{J* M-Jl \ y\£* jS* 

ja AjSi 4 Jbafi i-ujj i/i ; 4 ^>1 ^^uii oljni ji ni 

«ui iJij^i (i aSIj 4 Aj^» «^fl,4 L^4 ^ A>"lj 

c «* 

oMjUil Oil* _j) (Jj>- t 5^ ji ^iip j UU" jl£” t «Xp 

OllaJ- ilaJ- JT j ^P- *j\ (_j*j jlS't dlii 

_ji jiU -ol Jp Jjj aJ_p- jp iUlli dJJi J liktf jlT_j! J>.j t 4jlo- 


rv 


d AaJ 4 iljAjj *jil ^yu*o Vl 4 OLIp U> Aixijl 

d^d jr 4 J^a**' aaa£ jU-l d^ iJjtoLi *lA>ww- jjjlAill Aji*J»l 

. *L*-p d;A>-j 1 ^*jAJ Olj j 4 5j oL Ip 

UU- d^^* 1 c ^Ai Ijl&l oAjjJ-l 4*^J*J| CoIpI jJL! 

*«»-*. ^ 

IaIj 4 \<X»jX^- jS'\ 4a1 J Ip l aa~*,aII aL^a>“ l^vST 

*>“ *4^Jd W>- *>r Jf *!~ d d* JUil UTtiy^ 

t t 

j*J *'r i ^ 1 J^ - j-^ i) A ol Seneca iSCc-* j&p| a a*, ^ 3 t ^1 
* 

y M ^' *~~* J *r kiJJi A*jj 4 (( <u^aA aJ 4Jil>* jAJLU jL>- j^jli 

\ ®*1Y jAj cJ 4 4jjjL^ s yi -*> A 

Sm r~^ d^* d W R ,“^ ' ! d/ 4 ^ d^ ^ ® d*d*^ ^ a^aJ ^ m d ^ aJL^ l£ I j l^j \ I I j 
d^"d^ {-£~^ OjlSC-^ fr W“ ■ uy ^ jJta a*>j 4 olji-^aJl 
jAi jl jS 'jil ^ i) ; J^JL <---a5j icjjjjl <>aJi*JI U 

^ ls fJ d^ ^j^» W <J SaIjVi 0 J-U 4 jij » UL* l^is*”tLiS/l 

• (( a y > ~J ^ dJ*- ‘d^' ^dr-aj d^ A jjy£- lAl > 

{j^“ ^ ^ IaLx jAill jjl~J itUl Aj^li ojL*jj 

^Uli jlS^U y>j 4 \^S'j>- j ^UJj'Vl d^ (H 1 

. dj^- aJjjij jl 


^J ud“^' 

e c 

4j j>"} (J j>- 4»JjAtAil *• vAjjd 1 ^L*Jl ^jlxj jl ^-P ji 

Jap 1 <• Ja tr ^Ji ^jJ) ^Lcii ** d^ >y^ l c S^lj^fl 

(d d^" Ai «A)I jL A^-iUjl djrvA^ Ja^JI 



aJl ws uJI ^J>-i lj>Ju^tj olj ‘ £f *r LAjK o' J* 

** « . * 

\jA (< 4jj-UI j^uJl )) 4 j/Cp 1 L* t^**w 01 jU«4i>“Lj c <UUi**Vlj 
5L>* 01 t jL*>-Vl ^p 0j^-1p | cJ^a» *V Jipl^JI ljj» t 

c 

. pAjLl>-l ^Jp jl ^*01 oJJW- 

* * - c * 

4XCl (J <u*oii ^wJ j 01 (J^“J ^J~4> ^ 

Oij t <*l^«Jj iLli oilj^fl Aj_^>- A. - v^al 01 0/ 4 O^J 4 OCt^Jyll 

^ 4jlSj j-Lj <u-0a 1I Ol* dJJi c OJJi j^4j 01 <a~JU!1 
5jLp (3 jl ^u*/l>«0lo ft^Ll 4 AmJj 0| cjljkj t Aj£tjlxJl 

Fichte a>*i 

• (t Jpl <a^J-a)1 Jp oJJ^l Ulj J^Il £>> 0^ 9 

Jli 1^”" 4ia>-*)U.I aOjb 'Jj lx lojjJ jLo)/l ^ojlj 0 [j 

wright C-jIj ih-S/l 

^ 1 1 j y yy* 1 01 l$ ^jX-* c£ ^ 1^* 1** 8 

0>-jj j Oj lSsj.5 AjLJj ^LjI^J. 1 iw-J 1^*1 

^4 4 lfl.,«£■*.]! oL>JJ (jw»->dl Ov^l _£•*! 01$^ Uj 4 A^wJlj i>*i«il 

4 t t 

oL>- Jl e ^lla"! 1 jJ Jayi* JjUJ U-*s>01 A>«ij Jt*l 
4 ^U«jJli ^jl)Nl ^£-^*Jl iw-^1 \£y* o^j t ^ iLtj oij> 

Ijjv* ^lk:ji Oib <J 01 olj-^ 0 ^* 6 ^i>"l Or 4 cJ' 4 ***'^ ^ 

^1 ^ ^slap ^SvA4 J5" iiLJi 01 4 jlUJl jl^jl^ ^jl-i*l)l <j *1 ?jAa 4AmXjJ 

t e . 

ivlif- 5j|w> jl iii ( J>j 1 ^jt~Jaj jl t j£- a* — i j (( 4j£*» (j U 

* 

, 4l4«Jj t* jf 1 ^ | l 

jJL* 4^-Lz*i« 1 j»+m *x£ 5 _/Ji} \ oJOd J^ - *" ci l*-U p 


1 0 ^ Jo IA>- tj l^ilp 


tj£>-L5" j*a*. Jl liiJi pJiutJ IJa (Jp-_j t 

^ Jj»*JI (3<jlal (_g_)Al (j^ (ji"^ 1 . ^'4'*^ ij^ 

t . * * 

iST^ <j^ p-r'^j ^ j<J l*U c£*^* IjitS" <15" dJJi 4 

jl>lj 4 ^UJl Iaj^Jo ^Jl iJij^JtJLl 4 4*>w~il S-XJt*D JJJ-* C~~£j 'bfl 

0I A-Jj *jJ I I kU 1^ 4j ^aJ 1 AJo «-\J I ^ 0 ^ I j» 1^31 

4 A.^s ' J s J 1 jtJUj £* { yCj Ol>-l ZS+M*)! C-*i^ 

* 

<jl ^lAJi ^Jp 4 ^JuSl>-j y3j. y^jj^r V^* 4 <~Ju 

!jjb < J—Jj 4 JjIsOaII £• -l*j N 1 y*2p jtf 

oLwVl j! A>\j 4»~*Aj *jil ^>Uai (3 ^JL) jjjjJl CJ^ j « tf*W 

4 3Al*kM k^jl>tlll J+S~* Li 'Jyys* 3^*^^ ^JLAli.1 

W*^ L£^JJ 3&*-\j ll*Sj <3 oA>“lj 4ifsJtl J^>- ^J>~J iJiSs^l ^\J 4jl 

4j)l 3^J 3A)jil 4_**jjJ ^.uj i]Lft 4 U> 01 a»1jIj V 

LiU- jl Ni U^L ^ ^ cAs^>*-i y* \j£>~ ^yh** 

jl <!jkjo j>o*i\ ^iiJi j i^l JU- il ^Jpj aJL-11 

^jp J^i* \»\+a 4 UIC <wa#Ui4 £•!/#! j ^j*^; 

* 

JS ^Jl i>wJU 4 iiJLA-l 4™J Ipj) 4 (( <Jwr^ Oli a^J-1 » 

. iijlj Ia4p Uj 4a^JLaJ1 (3 

3-j Xtfl Oj^j jl a.; Olfcl^-1 j OljLlpNl a^A JjU 

t c 

«A,ii )) 4 j\^* (3 (Kant) Oj 15" J>wj 4 a-njI^JI oUj y* ^1 

: jl aTjj “Critique of Pure Reason” « ^liLl 
aU| 4^-d! 4^-li ^ ® 

i • 





^ . * 

Ua-Jj* (jlijl 01 W-3*-^ J*J 4 JjtMj i OljVl i^-J 

tf>Sfi ou^^ii jTj 4 ji ^ oi joV - jj% 

JJajHSjlj jlSvfSll oO> Vl o[ <u^ai If- JiOO 

. « ^ 

Ai^il 1 ^ i a ^' ejuS^ CO IT ♦—^-sAi <*OjL» (jj 

. 1^1^ 5-U5aJI 

^JUdil l ^ U a .,. " \£" — ij*Mj Ol«L** ^w»l o' ^>- V 8 

. « ^L-ill j * & ~i 1 ^ <L* ^ ^^laJI JJUJI ^>-1 ^ o[ — <JUaJI 

CjIj I -CJ l Oyfc^AI AxjIj I^-aj 4a—Jl<jJI ol*^- C>'jL*J' d0> (J 

4»*^C SO»C* O^xlJ 4 jj*42 *Jt J JjyloJl If-L**< ^4 4jt—Jjlll 

« e , 

0?v ^\ o' ^ gi’i« ^ll ^ 4A * JUJI a<^< CstlS”" |j£J 

t £ 

<■— 4 . > wo *Ujl* If-*' A-CfJt y mAP AA*Jl 8 0*A?“j 4 ^jOJIj aamJlaJ! 

* u^lj ^W' Oy 

Descartes Oj&O 

jjU^ ^AJi c (n®* ^ Oji^o yA s /Ji}\ cUj <c*!Ai (Jjij 

OLo^AJ Jau&£ jl y>“I jLlp' (_£' i'j'j 4 Ajj^-' cJj>“ aJU^) l ^yy* 1* 

*>-JU> o' OjjJ l IfCL 4*^.1*]' C^'^IopV' A^^-'y* o^l^V' a> 
jl 4^*1 jli ao 1^- <oU ^y* Oj^Oj jJ.1 o' (J aIcT l £y*y Ll 

. Jy>oJ' jUJI pA-i y^A!' -CA> 

c 

ole- JSL 

a 4 jj 5o £ll jl j* >- u>-yij U-Cpj 

Ji X> * 5 ^ p lT^ _>-*-> animal spirits ijljJ-l ^IjjSll 





(jS/ 4 oW-' jrJ- J*J 4>-j 4*i JJUjU ijVjNi (JjtVj 

1*XAj tott Jjsu 01 ^Uaj ^Sl *45"^“' j'Oji* o' AaIp' Ojl£o 

jIjJLU o' N aJL 'Aa 

o'j 4 *Uaa1' J ol4l JT (J I^O^S^Uoj' Jj 4 tjlj aS^>«1S (J^J' 

(3 4^3“' ^^7*^ -£*?** *’ iO - ' » iS^"' w’V^U^t c3 

. iUidi ouUMi dll- 

( jp ItilJUj UjJlJ A“.a^) t —^ t tjk- ^Jp 

ju£x . B^lll ( jp Ulc Ajilstf ^O 3 Jr* (J^*^ d >lb <■ i»»wJ.I 

jt 8jli.l jSvA ji JiUil jJo* t JCAI&- y> jl_J t 1^ jl 

i>-jJo c5 l^O>-l N d .«^ UlX 0*^ojCa oIj^o t ^x 

SOjO>- (3^“ •“"’l*'^' (_}p '~ J -)^" AAJjWI S-X,-^ 1 aLIU<9 

aL» U t j~\ ijiljl CvlS^ W AiN JL>-I SO*J 4jtJu]l (Jp- jk ..— ! i ji U jJi 
Ijx ojlui^»Ni ^'j* d ^-^x d 4 

. ? 0*li ^ SVei ji 

ApLol I- /j» .' 6 _/**■/ Al^wll 8«*4 a *■■—*^1^0 ji 

jNl jyyujf Mesrsenne Geulinex (J »djJjs^Malebranche 

ol dUS) t r&JL u aISAII IjU- occasionalists Jy~J> SddUJIj 

fltfll tji ^i) (Momentum) VJ-\ *~S jVl wj U >£}-\ Ojl5^^ -Ooi : OaJjil * 

( ^Lo|-S/l (J^" J] *—«*>• is»U jJiij J oi AaipI Ai) 4 I X 

*V*ij ( T j^iJ Oi^'Vis Viva) V' 4 j iiiiaJt 

0 ^ 2 *3j^i)l OUT uL‘ UojI t io\J 2 o' 

2 »W"' 0^ ^)ji Aa] . »Loij\ 0 ilsAii' OUbfV' 

. U^U[ 4^ill j AilUSi J^jj ^ l/ - 2 '*^ t>' <J* o'Tj . £^ii 


i Y 




• «®~r psf <n 33JOJ Oft X8 jsus baia stj\ 


Auouubh paqsqqinsa-aJd « PP«f <®r| ip*fl^ ’ rr*^p 

p~r «—ri * ir"^ 1 ijLfr * j° uj^isxs 

tit? fi«r ifVio r ^"n> m*^ ‘ 

^ r^ 1 |f? ^- e r r * r |(? -ftf\ in» ’ p^ ip rrr^ y j<? V~*| v? ’ 
fvCP^ »P ^cio f Csf P^? ^1F*\ IPtitTJ fPT 

r^T if^ f '-/^ r*i ’yrr -f\ £ »*Vs -P? '■'*£ ^ rP? 

p«r« ifVio r° ti fi!r *P ini* i-fP^ ’ r-^ ^ t*" 1 * i<? 

' 

!fl c S I 1 ? ^"p f| P-^Pf -rf ’ PqP |[P*^ ®0 Pfn» ( ^C|0 rt f'Tt T 

ifVio *p i^f ’ jf rfwo rf ^> r ‘f^ K Ps 0 

|cP|fT -c~^ |Pf2 Pfr r^T 1 *PV> ipflj^! ’ *P - < A i ? |P |j^[> ^i^f 1 

psf *P |<P> |fV|0 l-f^lflO P r^Vl ’ ‘'ifVlO l^ r P Tf 

i^cio ^P *r r ipr^P p|[T^"s ’ »*r« i^Vro P ’ 

r^Pp »p^c|o ’ p >^ppri (TP^? iff 1 p*p ip^^ » *iq't jp -fff* 

i-jePi«p y yy K?p;* Pj^pp *p yy *p k»p« ’ iff 1 y~' |p 

y •Pfic; P|-<r® ’ P-<“-*> ®C* i^cio ^IT? IfjfP ’ CsT 

?1 'f iP^rT f lfTP c ’ r TTI TfT^P* |T> r -^lirs ’ 

ip5^ ^i{T\Tf fyqnn^ *pt ’ pP ip*^ p^c ipn c ipp *1!“? 

'sy i %,yp p ^pp®«rrpp» ^p ic ipp*tT < "ifrn c '>m < ? q^in* 

» * * 

inV> f/ 1 ^ cy ^ stf? r% ^ ^ stj iY.m J ’ r *tf\ 

^ ’ ®r # ifn c io Yc ’ ^ irr r t r ^' nrrs n^c ’ f n^no 




ooUyslij c ooijuJi ^a l l}jaj yf" c^bli^li o-xa t Vji 

UJUj 4 ^LiJ^U Uli Y, ^ Nj !A£a iUi ^ J'j'u* W 1 

* e , c 

jlj l)^aL*- 0 ol (( Oj^+f )) Ojjl^- l5 Oo^Y^I ji 

i*jU OblyLl <ULo jjSsJ ^>oJl 4 JaJa ^LJiJ YJ iLUJlj 4*5^11 

c 

jLJ^ JS”^j-sAjj t 3Jjl>-j iA>l ojj^aJL I ji»j 4 .>LaJI j Jl>cjl y* U» 
cJ"0 ^ 4 .aI^ ObljjLl y* 4fry*£ 4 SA>-lj ^A 

01 ‘‘T*^ (Jj^ ^ d^i)l ^ o SjtUA £\j* y» Oj&jj * 3^a]I 4*uJ? y* 

Ol Oj^\i (I ^»^aJI y& boJ ^JjJI Sj^aLI IoJaj d j i OObli^* Oj^-j 
^ y o*>blj^Ll dO.^.# 4 ^oi ^Jp o*>bli^Ll 

^ jjY OblJjlIj 4 \f ~(J OlJljJ-1 Obtjll <j^l Jic J^J 

ft ft ft 

aJY ol ^ o^^loil a^a_^« Cx>w Oij ^w>jl ^*o- iilj^|_ 

Yi IjXaJ? j obt^Ll JS" ii*»bUj 4 <JY1?Y ^Jp oobljjli 
iL^laj OtalJ^Ll A;Jj ^ j^A^il <jljj t Ofc^" 1 ^* Oj^j jl o^lJJ 

Ol iS^ 4 t ^ 5 ^"jl^“l ^bJl ^Jp -ijljj ^ ol^l)jil oA/hj 

O^U* ^rjP 4 l*l£ tljC+A oL>“ 5j>llj^> ^J5*” L£ 4^-sJ^- ^ j£- jl l^JI ^j>-0j 

^Aj J&aj aJi^IoJI yzJU- j> 0 ^j jy*j JjS'j t <J 0 blJjll ^ Ia_/Ju 

4 *Wl ol ol Nj 4 ^iil l^iU ol Jc>-ol ^j^O* N 

. ijljdl t^ljL**!l y» <LJb* j& ^ OObL^il \zla£ jJ)li OJIb 

System of «JjSll ^-Ul ^Ikoi li_» jr-J iJ +~tj 

\£ ^L«>-Nl t ^UkJI IJa Jijj i) Pre-established Harmony 


ii 


Vis viva } \ energy yikji Force ;jiil b» j™! x*i • 





C-S»i5r jb <*3 jssi'Sj t jsf' ^jMyicW c-vis^ 

. ( (j jJJi 1^^>-I jlTj jU j - <a >i i i 

(u>i ^ri^ai_, jsji j\ > xJ-ij ^i tjii. **jui;sj ^ 

j^w»j*JI 4jL^'AiJI ijjlLi i C-ijJI ( j~iJ (Jl jijfij (jrCfrLo 

<-H Lc** 0 Jaw’ o* J<i*^J iH^4* t <di y* 

. Ai 

'—<• 4«>-UI y* JUaJl ^e- 01 ; J> aLmijII 

e 

c 5A>-lj oLdjLj i—t (^1 l^LJlo Icf^* 4 (J-**' 

Ul^>-I ^J1 <1 o^Ul! a^JwJI c-^jl>*iJl> j I La j 

i 4+ J a$j y AjN AoUJl Ajt-JjaJl o-XaJ ^_£djl ^J^-l ^“^4* £*j 4 JIj^Ia 

. iilllj Ji«Jl c£i (_jl JiZj jl jyaj y&J ^ JIlJ jli^l j AjSl 

(jjjdl (jp k_J?tj> oWL* ilt> Oj&j 01 ; iJUl iLxijllj 

JamA 4 JI JLnJ 4 */l$j l* L 114|«<^ 

• jr^> *^1 J^ 1 Or 4 

Or* ^-J a J* i . la ^’ 0k*UII j»^wa: ji : ^ iiil 4&IUJ! flL-yllj 

. OlijMl ( JS~ (j 0r-^~* Jl^JI 

Ji»]l 4k)l jla^ *ajl ^ji t JjSlI ^UaJ ^yk iiJlill iJL-jjl 8 0 a 

t 4-t^lji-l 4l-jl^4j ^S*” C 4 «mA^ AjJj jlaj Ojlll^ 

. « Ufb *iil Oir _j! » \f J^IT Jilyj Otjw CJyJI 

* 

4 l^^ 4 ^ ^LjUaH LjijiXL tjl J^i 4 ^LjLpj 

3 ^jL^J ^ ^Ji apLJi <j u* j>- (jjj 



V—A jj Ajlji V—o y jij 4 j*X& jj-U"- AA^v£ jl Ajil ®jJj 

(J y£*> 4 ***** apI** (3 4 Ides af March ^jaj U <Jn< a*v* <3 

<4jjlflJll jvdJ £-Jj ^ Ukl Aj^jC ^sk*Jl ^UoJl iJjfcj 4 Al**> 

Olki- jj 4 o^XdJ (J~** k£ ^Jp AX»c* oNUjjjl ^-jU 

jl j' Si ' J N J*xi jl AXLX* (3^J Uk' A^So* J 4 Ia y JJLJ 

^ , , * * 

. anI ®*L* l* I-Aa ^ \ j 4 j +£L‘S> <x*~^ olS^>- ^v* 

^1 ^jXkcdi OjlSsO jli 4 Ajl-Ul Aka tJAp Ji L^iil Jjf villi Xp 
jl-HJi S^lilj JaaJI ^ ci| O^^Jl S^lj^l Aj^>>* kjft 

c5 l^w ul d^lilj i^iuS^^A aIS^X* OJj^ llA^ 4 k* o^pLo V 

l)I -f^t <jl y O i . »/ 9 \ vilta ^w*dll ^ ^^jbdl j^Ljj ol 0 _j*X d^k>- 

Lf*k cT^ ^ j^r JjJl aI^U 4 iVl ^jA }£\ Aj^>* aJ C~*J \ c ^a U 

■■ aJI ^Jap (3^4 k 5jXdil tO 15^1-1 aJuJL* XjLj {£_y* 

c . e e 

jlj ^Ij 4 Vr^*^d ^ l)^ ‘X-'jISsj^ Jjk- ^1 AXlii-l 

. >ilta ^lk^-1 aJI 0^" J £«J 


“Kant” CJlf 

/ i t 

j> j \j*- <jl 4 a11“ »X«j 15^ ^«Aaj L*Xjp (wjjj^Ll ^yb I*1 a o 15** 

4-^i> d[j 4 (_^P aIX* (jU^y^; l)lS^ 4 5A>“lj A>wli (S^S* ij^ 

t 

OLidJ r>fr^* *4*^ OlS"" <• AJ^. ^ Jj-iijl 

4)^) U> l_^JaJU _^\p )) 4»L%^ ^J1 

; i—-iSj) t # 

f o*J ‘ i*/v» VX" o' U^_/il 'i| *L>c~* Jl I 

i"\ 



JJjJI <j I (J ( j\J) 0_jj->0 ^ 


K»J1 <O^JUUtf 


4«..lall (j {jy 


( -v C 

jl 4>oUi 4 aJU~L oVl \JjU0y 4# U ^jUJI C-J IT 4*Oj 4i) 

JT 14aj “Common sense realism” JuJI illj^l aaJ>. 

< 

y\j&- ^A fl^w Jll yj Ia4aI»£*j <jl> Cy*jy J ^ Lflj^JlllJll ^Jpll.3 

^jA U 4,ifljjj y* AxiaJ i^y L»! (J 1*4n*I 4 U^>» ^jA jlujl 

{(j5^' 4*lai jp <L^o U l<u4> i!La» aaJJ-I ji t jl£ll 

aIs'Lm.jJ C A*ip j4-J U 0 J^sJ ^l^NJ ,lUJli l«4j 

c O^lai 4j^*S Jlj 34 a till U ( yjj U4af ^Jjjl *Li»Sllj 

V <1)1 iUJl <J U ^^a 14a jl5"^! 4j! (( CJlS^u 

. 3 

c-***aJ! Ail Aiu**>baJl ^ 44 p 4?~j 4 <_£a^jv-U' ^ 


j4u U L j& y> A { jtS\ jb <L‘UJt (Hypothesis) w>ji!l JJj 

0^ ^tcL) (3* ^ ^JjAP' (_$ If-4^ ^jl A4 a4]I 3 j y o l } Ajl4« 4 II 4 J Ajlj 4 <JLp 
* 

AxJaaJ 4 UU { yCA^Jb ^ U* a4a4)I 4j jy &j *^^4)1 


aj j} i^j\j *uyt 4>-^ V lff4 Ams4U aj*-j V Axial <4*411 

> 

jj^j £<Jl« JL>* ajI t aJ^a».^ Ovj J^ll 

Jic -£ll j ^ Jixll Vw Jjl A4b4jl Ij^l ^i SyblkJI 

l^Ju^ ^ ^ ^-5 oijLdl o4a C-j 4>-I ^il 

j jLx!^ 4lj ^*iJI jxbj4ll ItfiJa.* f c U lSj^ 

<•^41! { jfi- A-i5^L ju <—>4^ jLlJl I4 a jl 4 Al~*l <^ 4 Jl 

^ AxJaJl £*> 4^ U ^4a l)j^-< <1)1 t jLJl <^4^1 


: v 



j* * 

tljO) jpAJ t L**>- l$"'j:>[ U lt*t tijOJ U-tj^p 

* * * * 
Aj^Jt* AP y+£- (J' ^OCu *^«tJ' '*Aa 0l«> (J' J<iflJ l* Ulpj 4 j\S** jI 

j 4 la lad 115" l) ji {£ j t OLuaII vlilf ^J1 *L^tV' ^y* 

<J Ijllo^Mj bilj tS"" U»j ij^J 4 aU» l-Jj W ^ZZ+ ~ Z A la lad "5"^ 

* * * - * 

A>* ^4 yw?' <Uj^>- Vuw? l*lf£ Ji ; ^>“1 Jit* 4 pkalj U ^Jp 4.3^*J' 

aLI£ <Lu kl^ljL; Js~ <— ^l^-tjl 'Oa i *L~J' jjfcj *VjlJ' 

4 Ol^Ll (j* 0*>'j j^' J*A*p j*-^- l^JL*^ ^' OJJJ 

4 ^j£- jb ^Jou^aJ' ^I^JlJ' o' ^l£x *0 ^jL* ol—> jV'j 

d JU JJU j* 4 (Shooting star) ^jUl pj>«J' <u*~j oV' ^ Ujl*j 

^jp oIaL^- oj ^yt^t o' iSj {S^~ ^ Ait*Vi ^a i/hjrjpj Ait*V' 

« , 

^>-j' A^lti* y&'^k jljO^- oJJS y* 4 aJWoJI j 

^Jt* 15O' y^* ^ Vt* ^->*J'o olt-t* ol^tal j 4 aUI^»* 

« * . 

. ojj-a!' $Oa a«J 0 o 2 jA£ l>* 0 >-' o' jXa '^\(U aOaOJ' 
Jtc M jj-aU* 4 ao-aoJ' Ifc ji^a! aL Ur l*^*p *L0»V' jz*j -x*j 'o^a 

OVtC y* 4 _ yOX» Oj^J^ jiUJj ^^-3“' tS^'j^J. J lftjO>-l Jpl *L*tV' 

<uSJ LS*0 4 M' A^si' iktiSll y* JaxJ' 1^5^ “representations” 
OljliVl Jt* l^JUJ 4 J^V' Jp l^t; V jt kjs A^jtLl £Lil-l 
uJltj' (^oj' jllsw)L 1)tlV-^V' J^P OjltV' jJ^lp If; ^1 Aj'yJlll' 
oUyl^i \£~ l^JL^ J 4 'Ojl jllaill A-vt j V oJltV' 4 Jo - ^^' (3^ 

ij^il OjyLl *Lt % I^Vp j^*j */; Boltzmann” 

C I ( 

. aJL**jU ^UJVlj AJyJ' ajVp jI O'j-s^ jL 
* * . * 

l ’ ***’^ If*b ^1^*' 4 ^a'^IsJ' J' -jIS"^^ ip' ^**X»P 

tA 



^IJiJl j*\j^a]\ JoLjjl j>' Aii i>-jjj 4 ysljajl ji~ 

4 ^fclJaJL ^\jA*i/L L-g ^ "I Jj Jojy N jlj 4 ^—- 

j** lit 4 <1)1 tJ^J^ jli 

. viiJ^ <Sy **^ y^l^laJi <»Jfll>- ^*lSsJl 4 juaJ-\j JU<ajNl 

ijflrjll » OL^ V? ^ < /3 ^ ^ Ajlla?-^* jl CJlS" jvo <Jt Ol^vAv? jj 
J a_>j? 1^1 Jt>- actual existence af freedom. ajj^JJ J*g)l 
■•l^"JI Jl IJ^ ll—J Jj'ill Jp AjJ-Ij a*—J aJI jl ) ; 

LjU- 4, ,-. « .< al l ^ gjl 'ill 4 l$l£ jl l~U- ^Jl ill—ll_J 4 AjW ^Jal —i (_5dJI 

4 iJl—;]i/l SjIjVi ijj?- (i jSCf i) J>- <oi Jp Ua JJ; 

(j c_Jjj (JjJI AjJ-l jM 4 jAlJill i_jd>- <L<lSjl Jj^sSll <U^ V (_£.jUJ| 

JiMl _j! j*^c»vJI ijj?- ^ l$£bc “til jr*Ji (^llj a— g'J LkJjS'l; 

d* jJ>-j jl jj 4 (( vjjlS^)) 1 ^— ,i l£"jl ysljkjl J — jvUJl 

J^ c5 ci l*-^j 4 oj3 4_j^l J l c ^^—>- *. _ jTy ^ IgiUaJ 

C C 

l-Ji w 4j-j IS"" s I i^jL^^l L 5 lj VI 4 j lj j+*s Ljl jjj 4 1 ^|~« 

.» * * * 
jj*i l/>>- cJ 4 oL>* ^jlp ^jU jl 

4 (jd*^ i) \ 4 olAjt *L~Jjj 

jAl^laJI jllp J a ~ >— 1 1 ijjlS^lij 4 gi Ict^^l i—'JL ykljloJU 

g;—JL l$— a> ^ jl I_JaJl aJ a ^dltj -Xj^* (( vUlS'l jjJjLii 

4 Ol_^LaJI jj —ai jLjJj 4 1 _^cg/LaX* (_J>-jJl L^w< jj5ct»«_j 4 (jvl>-J) 

IJa ^o_j 4 1,^0 Ijj^ji If^klL^ ja-ill jl (Ja*- OLj)_ r iil ( _ r ud jL^^tjj 

j*t"^ J| j^l**l j^- iJ*>l>-l iJ_)t—• C—J y'JJl jl 

4 5i'j)ill -KrJl J^^' a->j L Ijjt, ji ^.JJI j,._j i j^Lpjj 




V oNl o|* aJL*J.' Ul c ojjAj o' (( 0-*j IS** )) U y > 

N i*~* ^\ja\ oi Jbj-j 4i - ^ ir-^i oSi t ^irSh 

. 4.s.<.«.*vJ 1 

\jj j* ^J' oL-*iN' o'jN' <»^>- aJL*** >*—-jl>- 

oir jli c ^Uil ol^tjuO ^ Nj_ N ^W' ^aL* ^ djy t 

( I c « * 

\a\ t 1^j>-\ o' ^ Oj^j 4 JLL*£ OW“lXJU*' (^J. ^*0yj o' AA*Jutjl 

< c « * t 

o' ^Jp jjJ O' 2?^ <Jp oj>^ O' C-o'jl 'i^ 

t c 

A*^1*J' cij c£^ t ^*5' O' 4 jO>-l 

Aj Jk£j ON' A^kvO 1* ^jS"”\0 v 4 ( j^a*J o^* t IaOJLJ jyM& jlo>“' 

. JUl J^aili Epistemology Aiydl 





( j CJlS” ^ ) 


4Jl>-1jOI ^ g d 1 ajl^p A^lib Ai^*li *— *~z£j ouS^ ddj 

Ja^-V 1^J*J_j ■ iijwJ.1 |lUJI (_jJU>- (^n_j t A*»-lj 

Ji* jl i y)\j*\ jjf- l _ r ~-*d* d>; 4*5 J W*"5 j' (j (Jr^i dji»^*5 

. l^*l»l U_»j>- tu^C Oli”A*Jl lilt 

\jJu^l* ^3La dd ^UJI 0^"^ *• A*djdlj tS' (JjJl SJ*ji5l (3 

^J| CjlpLlaj*^l j* j-ispil Idp t jiUJI jJli?- 4i^*l J 4 ** 

di* ^Jii (j a 2JI ^l-Ujl t J^Ap ,jA Jp*)! <Jp Ifr *'- * 4 1 

frUJj'yi ^*oij C-jlS" '^' a>N ; aajIJuII AjtdLtll U>-1 i ^jf'*)l\ ^ld 

iibj£ tjyic- (Jp iilui* OlpLkil £~*a; i/tj^5 J 

* . , 

j^P oJi4>-SAOA*~*A-I OlpLlaj^/lt Laj^j tJl ^ d*Jt d^A w 
j* J, j-x .j U i) : 4j_jL ( . ^ . d i M — iA\ id'>>-) *xt- 

ji_/ JSj (. (( kill <L~J l kiJJd5” _j$i dJJ _J-^J dj t J, A_~d l kidiS" 


* t * t 

t KS-yPy* 4 Sj*a \*X>\ i (j~U*aJl (J <UwLJ 

Alw ^c^i.1 ^vJlL> .iff* I C A-J U j*}\ AjLJLlLi 3 


t ^p t JpUU-l ^ ^L-l <u^l ^Jp 

. 4J^*il <ulp jl ^WJj 

i^’ji jl 4*^f <_£*Ul C 'wj *3^-1 t-\jyJl]\ ^ilp O^Li 0Sjb 

* m - , 
c l£j^ (j^ 1 4*P^tf^» OUjl*^ aJsjC t 4 jN1j 4jl^l ^1 

cT*l^ c£j** jr* ^ (_£>■ >— J j_/ OLj»wiJI gjjk 


<_il>>-) <J U_jl»*M £»b dlii i_^»cJ_j 4 gj^l *iy«~JI 

Ji3» 0* (J**^ A ^j“'i U Ja; j-c jl t! Jj*V » : 4>l ^ (^. o flA 

4 0»i*JI (Jli«l ^sftldiU 4 4 **J)j ^jA A ~ Q a ' 4 

V'j-* 1 'J ‘ Ur-i'j 4 > J -'j -olidlj 4 ^Ulj JJlcMj 

. i Ujlf- (j lib lfi£3_j ^Ji-I JjJs jr^ J*--^ V . UajLlj 
( iiiUaJI (j^jUll j£3 ^4 »LhJ1j IbjjJ ^sftlill gjjb (Jli«l jNj 

^jlt ^l^»-Sll JjJ» <_^p Jj 4 t~“l_j>- JjJ» ijlj 'i l^l gi—-J liili 


• • L /'|^*l Jp I) Ujiip UjJUaj 

g^Vjit Ja*JI jl bl_^«J 4.« ^j> (3 Ijjb j_jl»*>lil y ' 

jp iLL->. <4* Jb«-y ,jJI ideas Jill jl Forms j_j^l le-^^s 


s-~ ^ j>^l ^3*1 “• 5 ^ ^ .• <j . ~ ^4*l_^l g-l*_j 4 ^yfjliLl jiUJI ^w»lj4 

0_^lil* Ijl "^i^ 4 J J .- /31 1 ^4 3-JxJ ^4^" jl •'lAiJi 4, la .fl i l 4-j*l JS^ JU^OJ 

^jll» IjJp ^Js> 5,jlil jj* ^ 4 i^> o- *-l jr «4»- 

gJiL ijlll 4 mk 1 I 4 Ju^JI g-lft jl U^*** *" jj^^lj jl yA>~^l\ 

4_a 13* *^9 (J 4 jfcJaJli lia>- (Jp j_j$\J 4 4ji*>t)l jjyj'l gJU 


OX 



* * — m 

c«. w ^j>-\ lilj 4 _£p ^>-1 Oj) 4 J *jj-iJI J*^ 

Jp ^>*^“1 v»-««»\J 1^1 -X*^ ^jp A^JalL l ja Lila«■>- li|^ L»»t»J \j»1 

jf- 9-*«S"l **J** kiAl^ tit <j*l { j~J)l\ 0-i> Jt* 

(j ijiikj ^y^jlii-l jiUJI jt 4 Jai» 

OV* 4 JOJbJljj 4 aJLA-I (_5j 4 *ljlj t ililj OlplJajl i_jjj]aJI 

Jp A**L*2J|I li 4 ^1 Ui jA£- b«Xjl j Am+j ^Jl Jill 

(£2 ^*l*Jl I-1 a> ^ AjI^j ‘ LmmiC ^ A^jA\ * , L%*^^fl lzi^>* 

^^ 6 oU^lIj ol^ll £*jl>- i£l*xll Jill 

. aJLaJ-1 ol Sub Specie aeternitatis 
A o.ligll jj*jan)i\ ^y» j-UL 4 j j^aJI aLJu*JI o- 1* v“,.laAc*-lj 

AA-*>^aJIj A A -h U (3 aJ«X*^ Ojj^«^ lJ l *~^JjiJ ^ AA*»XflD 

a)Ja4 ~bjy*0 Jj Ojlfsu3 AA-Jj J O^Ip AjI^JI Jj 4 (^jW»j-\ll 

* • 

. UJ 

4 jl OU£3l JP Ijl£j! j_j-*a)l jl 4 -Up Jill CJlS" 

^ Uhlfc?- oLjS^i CJlS”(J ijla* o^J^S 

t ^ . « • 

1Lal> jl ^^p ljl>jl OjlSsjJi -Up jlx> j! CJlS" Jp 4 JJjL* 

“innate” a^ITI^I CJlT-uJ 4 o^l ^ Propositions 

4 a!>-I-U d-lfcj -Xj^J ^ JaaJU 4 A*i CiAUj^ Jp ^j^Jj 

^jJ«I -XaJ )) . jlUJlj aJL^jI ^l^Lya>*xl J>l-Wu*»l> <j^J 

U^J 4 Ot>tUJl j 4 /*^"* ^ 4 ^*Ul 

o^JUJI iiJJj ^Ixil jl Ijjb Vj — U j& J Ajjl^Jl Ij 



j\ J-£ j*t*i J; J ^4*^' k -^' t>* W 

. (i 4- i»U»^A! 

IflS'jl^jSlli Ija IjcJl lil <jL 

4 4i J*** jjja£ 1 »-Up Vl (_^<uJI j &-Alii a!^* V 4 &J 4 £-*15”" 
jr* jl <jl c—>j»l _y» Jj 4 iji" *4 a» Hjj ( _ r *J «j Vji( -Up Jja«J(i 

_y& c (j* j|vp b* 4 ^la~ 

, ’5^-i JteLl ouj U-Up a-t>ut-** ,*Sot—* 

■» X* * ^ *— 

0 4(Jj 4 Oji^i ^ J^pl 

Oli 4 Jl 4^Ip 4 a**^aJ1 

IJJj tJ^AP (J Ll*Ji 4AsA^“l jl Oj^Ji The Rationalists 
The empiricists 4 Reason JJUJI a»^» _y» 

a-tal—Ilf k Aktk^SsJ Jjla 1 -iJj 4 hi^P Jl>~ ^Al—J AA-A ^-1 oi l 3 

• jlUJI (J 


The Rationalists : Jadl 4_*aJdli (JjttUJl 

ti)U aUUJI OjI^j s 1 *—jbjlL OjliliSI < 31 *" 

^P (jt l^Sl t 4j 5*~JaD ai]a»-*>D>l) J*<2>«j iij *il JS” 

jfJaj \f 4 isi*lp AP.il>- jji ** a-i* 4 ^iy-1 

jjoji ?u4i Syjn ol cjuij 4 ^Siij iyiii £iyi jru 

UIp IjilS” oL-iahjJi *L1 p Si M_jI — ipil> j^j Ji If—Ai 

f jJ aa> ^ SjAaII ^Jb ^ 0i If- J5"kb 4 JL**j IJLa 4jN LjUj 4 Oy^^i 

4 1-L>- bjl < _ ^Jl j 0ob 






c * 

Ail \jJjce -1 -iji iiydl j>' Ul-Ul l_js-Jiil_) t oX*li j^Ua* ^ C-Jl 

• u^' >bJl Jr 4 lT-t^ 

)) ^jA (jjll A#yc*U 4itoAl Ol£]l 

4ji iLi>- jl 4 y^U» Oj&ol Sjjj^illi JbM intellect «JiJJ 

^Uj> aJ A^jJb olS^“ Aiii .>_}>-j ^J *- 4 J 

* — * ^ 
aJj AS (L)^ ^"JJ <• ^A* c3^ (3^" 

Jj^cJI j< jpj Faculties oKlLl _>l Principles ^jkll j* jJ i* 

Ui* 4 AA? 

jlT Jp' axioms ol^AJI i*-xil JJU>- ji ^AJiN 

« t # 

)) *kiJl jl^l j* JjN aJL <u s-j ij (i C-J15"» ^Jkj . Uw»l_j 

# c 

Oj^j ^L*Jl ^A^ A>Vj t aJL^ lajl o^Xa ^LjL (( A^-iaJl ^aJ\>- 

*-Ua>-l aA**oJj ^> iAf^ ^ ^jA IaA*J,~«j o J^~ 

£ ? ? t 

i>Zj i j-d I ^ 1 >*xi IA^- Lp* lA* \*£>j $ 1 ^*0j <Lo L o jA$ 4 o Aft LiAl 

. itaJ-i 

c c 

Aiks' j ill~il »-ii <Lilai» <Liit*» (i CJlS'i) (^>>-1 

lijS'Jb y>>j t Critique Of Pure Reason t _ r «aJUj-l JJUJI Ji » 

t • 
^«J-1 Zj~*y j' Phenomenon iykllaJI jl J^i j&- j_jl»*&k 

^u*kll Sjlili t 5Salil jt'X'iSj*- Object of Perception 

if-j *<j SjAliaJI iJut^J l j* oj_j*aJI ijv~ (Jp 4 iij-til Jip j 

J jl 4 ilxii kbbWltw o A >%Si kJl^ (jlj 5^*UkJI 5jli . 

J kJ_jip j J*iik ^ ,jJI Ul a posteriori iJky j^3 « sUlS'# 


(IWI j i-Uiil oljJ-l JT a priori U[ Jbi jUail 


4* L a 1' Concepts oljj^.il 
/ »> 

40 IS"" ij&j i <Liu*v* » 4j^*l ^+££+>t Sj^JU 4^-1^- 

iJJ iiyw 1^4 « C-JlS'» IqjU0j Aiydl a-U Jt* t (I l*~J-\ OU-Uaj'bll 

c c 

4*LaJ' 40^*1' OI-j' 0 ^| ^ {J^ 4a£o1' 4j*A*»J' jl 4iy*i' ^JjliL* 

^jp 4 a£j^I 1 40^*1' ^ <jjl OI j Lip V I '*^j 4 5^iU* *l*«*J' 

c c 

Jj^Aj 1^"* <W? 1j jjl 4lAj*J' ^>- j' 4 4ik>-^il j' 4 4»w<Ji*JI Aj^j>xS^\ ^L? 

* * c _ 

Sjj^vaJl) ^JLaJ 4 *LaJI 4J4 (j^l J^Ua* CJl l^lSi 4 
JxAl 1 1 4**j^>vXjl 4i^*i' j' 0^ ^ Al^s£ Sj^- 


. ^U*2j ^ oOj&LS*4j o j&- As^Sj 

ci^ OjS" JS^ (Jp J : >:i i <uLaJ 1 4i^JUaJ oJJo5^ 

^^p 41)n^ 1' O'jTN' 0 j^' jj£ jpO '*ifr Ljj£" 


c <Jlj iiyt* -W N '*V c Ia Jo -J SJj&UJ.' 

* . c 

*L-S»^U 4-jl^J' 4**JaJ' { ye> ^jSsj l* c3yu Lil <Ul 0 Ajyt* 3 jsj-jj 

4 jJljU O' (Jp' <j'jS""^' **^ £^<k-~o ^£jj' jJJajb 

^ Jl>- ^ » syrj ol^b (( CJlS"» *1 p^'j 4 «iU^[ <c£i N ^ojl ^J'j 

— * 

4 4*L* iijAf J>-1 *Uo' J5j 4 UU ^P^!' 1 jjA AjJ^ (J (( ^Wwiall J& 

i*t. " 

aJ j-XftX aLsaaa ii 4j-li o' IsAt' Jj 4 4^ iL*LiJ' SjOaII Jai* j£j V 




on 



The Empiricists : y-AOlb 

y* (jb <UIp ol> y*\ 4 'jjh JjIL* cij 

o' jA Oj^' JjP c-Ai^JJ Oo-jJi Oj^j L IaO^-j 

t 

oL ^ + la« * olT dJJi 4 IfiP ^rvi^-L jlUJi (J 

jp j' intuition ^oJ-l J^jb y& If^** Ow 

t ( 

otj {ftCSAA y* uO 1 ' jy'Hume Locke jlT 

^Ji* biJJ J5 (.J |» ^1 ** C AAj ^istj' 6 Of IfJyM 4l>«J' \++4> l» ^ I U^ 


t Russel cWhitehead 0 ^_'^a Ji* yts*^ aJIp 

\jJc*a ^Uai' *\J\, Jbti John Stuart Mill Ojl^u*' j^> 


O'OaLL* y» oi t-^L-jL' y a^+~£\ O 

tj jy>- Olp y* O'Jj jt~ y* <L-Oli' ^*\*Cj 


^ y, * * * e * 

UU liOlp' Jj p l* 'ill* j' Ua>* j\ daAt ^J*>w o' j 

oLw^lyil jpU>- o' <j iJji jlUll J L^aiU' l^il*l ^Jp 


Jj ; AjIj yd.' Jjj Ui^-' aJLsAB (jj ^OUJ IaO>-j cl~*J 0»Jl 

t m * « 

. oLi*A>- j' lo y>^33 anI JJU>- Lo>' IfJJ cjs^i 

j!>UVl ^UA- A^oJti 4 J^li!' ilLv* LfL5"L <!LJJ o' £w*'^ll y*j 

^p a*j lllp Oj 4^)1 o' ( 3 ^ * cJ* 1 !* 1 **^ Oj 

AO*j U ^P 4 jI>-N' o' y* ^ (( B LjOJ 

• { « 
t—^p djjAj U ^P l* j-Xi 4 ^<A+<a}\j VL 






I ( „ # 

^iUJl < jp <jl l-XJ* I Jy\*S L*^*P y v—sA-ilb jjdjUiJl oj, 

oJaLiIIj ^ ^ yp l*ilj 4 jiUJl yA (.jt 01 ^>-jbi“-l 

yA yj 15" LJUJii c ^UJI ^r* 4 j* Id* (, *>J*&3 

j^ww (3 I^jj^j 01 a^*Ap a^>-j jj^ *1*Ap jyUJI 4a^^aJI 
• * . « 

C-.Jfc 01b d^UUJl (jrV 4 JuAH jl A*i^sAil A^>-j)l cpl>i^l *\£ jlj 4 4£~J^>d1 

. ^ 

* « e c 

J^P ^ A*J jjjl 01 4 ^p>fcsAJt y^J 

( \ *\P • - \ 0M) c-wjdt i—->* \y\^ ^JJinJi 

C-JlS} ( \VH - mi)(WV-nrY) Spinoza 

*LJp j*Japl y ++0 4^CjI A*j^ S/I .lfi-S/1 «JU ( \A* i-WTi ) 

**»<*» ^ ( . 

II IsAil -A«j ^Jj A£j*Xd-l AiLOldij bi Ja.dj ^ 4 C^tw^b jJI 

4 -uLLkiJI <L*.xdl ^ s * j } aJ1 S^jU*JI AjIjUl <j\> y& 4 4jbuJ , -l oL-^b JS 
Ai X^al bj 4 ljL> ci £• iijwj 

^Jp 4 c—*-Jj Oli!^P ^ 0 bilbo OUjJIj Ol^dl Ob Jja!I j 

. 0 la.Ua.* b 4 ^ I j l j**^p 

♦bjjillj OdU)l jl aJ JJ t a>-jA1I aOa JX* « CJtT i) ^d-j 

* • * e 

aJUJj 4 4 ^J*I AjI y+* 4 J AiU*XaJl yA J&* 1 A-*\^aI Ijbl 

^*V*J aoU-I y» Jj aaJLaJI 4 JJ ^UJI yA J j>*^->_ ^ Helmholtz 

Ol jJb l 5 ai^*U- ^«UJI 

A y Jull ^ytfl^ll y ipj+J*- Jjbj [fT 4 A^*U-I AJU i V* 4 £>" ^UaXi b A^*Up 

4 { j0j s 'i I ci t y*jjJI Jb>"j 4 Jiu 

• « c 

y* cJjl l)IS^aJI aJ Uj kJU 4 od*-*UI elA^bb^ ^Ja.<M jlS” 


OA 








^jA ^ 0*X**-J' tO'j3N-*JJ < * A sA^~l A*^Jajl 

Ob^kJ' iS*^\ £fJ J .*&' J-^J' yj 4 L>* 

j\^j\l oJu Ji* <b' *^-sjU- i A-^-»^sil ip^i' olio J^>* 3j^A' 
^Lp j^lallb <-^bb' Ob^liJ' ‘^'>w*' Jj'j' 4 

ji JU, jLJ^I ip _ji Anthropology U^i^jJuSll -ol5' Ji t *U-Sll 
Uj c iyijl ^ bl ^ il/-**’'* 

J^y jLj\l o' <jA/bl ^ £*J ^ ^4a>- bj++** Ja IOa 4jj£ A 

Uj JJL« J bl wiJJi c>i lfr>a.4 c CJjS' jjyf b jJc >-jtjaj Oi 

* * * , >» 

C * IS"" All <L*jbfj (, «-Uap'j Ajj-vLj Ojj-*^ Obj' £w'jj j' C-**0>J 

• * * • • , * 
jj <o£3_* ' \J>j jpi_j ^hil j ‘ tjr? *Li>l <J » OK” j^ij 

oJLft Jk>-I jt Paneth Q~JL 4 m 4pU*UJI 

Uj J-ix-il (j <_£jjL«Jjlj jtijl -t* u ji j* *uVi 

4j\^ifU- cj^s "(J #jj* jaLi (Jp iis-Aij i) j 

Critique Of Practical Reason «Ji*JI -Ui » 

^U>«a!I ^jp jU^j M <U*j_j «»jU«pI» Jidl j!Ac jt-i ilLfc i) 

• t . 

(( bl>40j Ojj 13J'_5 biji •*—-j'S it-Lw-J' c bb*b j'jXaj 

, ^lop'yb ji'Xs*- <*— -*o_/vi' 

^\io o j&j£ o' j{ t L^»Ap 'jb^ 4 ' b)' ' 

. ^ipj ®u^bj <iyti C.JUJ' J 
c5^ jr* -U-lj jj#; ^ li* ^j-^p (Jpj 

Francis Bacon j^ ( _ rr -Jl J i : "^ »X»*J ‘ 

Berkley ^ y} (Wi->tr Y) iijij (nYl-^H) 

o<\ 



yi Jli. i JT* I ( WV1- Wor- \ *\Ao ) 

, 0C~~J 4~Jl*Jl < uj ({ Aj jiaj 

jjbJji 3 [ i^xa 3 v^wmJi 3 *^ 

# I * 

^Uail Aj^\ y0y % 3’^*" 3^*^ 3^ ' ^ < * -4 , dj ^aji 

O^* ijji* <jh J^-\ J-»^' ^ U&J 1 (ji-Ai 

t 3 ^*^ c—jbAU *wjl>w^ |*^ 7 ^ ojjNl ojliji *L#U c Lil^i>- 

* « ( 
w^»Jdl pJfc 3 **^ j*^T iJllajjrJl jj^\ *Uj 1 ol U^>- 3 ^ 

UJjJjjlj ^jA Cjy>\ 3 ^^ 3 ^ <j3«H A^jjSlli c 


A Priori knowledge ; iSJi\ iiydl 

t <JLa>» ii a!L~^ L*ma1 3*^ V Ul*l 

* 

Oli ^y* J^i -LLHi iiydl o-U o[ Ja : 4JJtJ jl lu^ ^iJl 

1^f* ol 0j3 l^*l^Jl 3 j* <> 33*"^ t)[ jAj 4**-S* I ^ 

» ^ f 

A) j l** ^£^IaJI jj-L> ^ A/tJi^-lj C \jAp {j* *X>j£ 

— * • • 

A^auJi j?*i £* ji Ua>«jj Ajij <3/**^ ji*w^ 3 ^ <y* 

jl lil (j^J JPT J^>- A^UaJI £* c-Ab>-^ -Aij t LS^^ 

• • « * 
3*)j 4 lf^*-V>- 3’^'^ ^ (_P Lr^ 

^i ■■'I «Ai ^Jl*Jl ^•Ail O^ aJla] 1 43ja ^>I j 1 ^ (^5 ^ ‘* ; , ** w ^ ^ 

. jySfl iJlp J UUa>> 
; aAj* lf“^ 1 yb ^1 4ij«il 3^ 

. i o-X>>lj a]o^- 3 ^ a^-a! *^ijl ^ 




• « o* y » 

« 

. « Ajl*X> j>\> j*\ Aj^>- I 

* * * „ 

. (( OjU j_yUJ Uj IaL* j-ii* ^aj ) 

4ii>- )) AjJliJl OUOJJ 4 JjS/1 OIjLaJIj OjI$vj3 

t$l Jj . (i L* O^Li Jpl |*a'_j Jji « v £iS'l t JI jl JjV 

* • 

^jA 0*A>-1 ^Jlj SjbJl £A lf*l Ail! {J^Aa* cJ\^***^ 

( I * » 

^Jij jl J-S l^LaiLj l^-ui! JUij (J l*V 4 JLJI ** j*^l jl t£l i I I 
iSb* c Oljb*!l o-i* jl bJ^l»- bl b~i »—■—& ^ 

jjl* jwj jN ilb* t j~S jl •iS'iji l lf-*A) <J0J*> i*\p 

(j J~Uj jl jjA; li[ i (Jllto - OljLJI #Ja 

M t jAi* t i>^1 t iw--JI t *(_j^Jl : o\^l«A a Jii t b*UI ^1 

* , ^ * * * # 

jl J Ijl^l LS^ \ilj 4 l>w?lj Iaj <-Jj*j jl 

# c ^ , 

LLjl 4 aS^U^ IUoaII J5" Uj^*j «a^ uij 4 ^ jJl <— 

^ > *— 
(Jj 4 *.sUa OVU-I ^ ifi-j+A (j Ujj*j jl ‘ iils” IflS” IfU^ jS^I 

Jj 4 i*U- JpUL>- L*UI ^1 LUdUlJU 4 lAXA^ 4 iilST A&jaJ*- 

U jfi> j^l ll*Ul 4 A*£«jL*JJ Cj\&y0jA 2>j£ ( J^ 

oJ la» QJu^g li|j ? Ai^L/? LUaaJI oAa jj^J UXp O^/U-l jl 

4 C. j Ijjl 4j«JJI (_jJI oijibJkl OU » .l ta . <a ll (j ILaJI 

<o—JLaJI C—pl i 5Jiw jJJl—'* (J^- Ul^>-I IjUoaJI oAa j-Lai 

c 4iw> <J U t i*j^v^l 44 j«il ^ iit*Ml 


' OjlfCo Jr* JjLiJj i LiiiLi j£"\ 4«»®' IA sUj&^ 

. °\A* Jo!>W' diill U_,j ^£ ( I ) 

• y 4 ,/*^*' j* ^~AdJ <LLuJl (i_j) 

. ii COlTi) -Up j, <b.i -U-Li_j 
. :U Aj o&I (^-) 

. 0 ^'j ^Jc*va Ja>- 0 ?-^ o' ^ ijdoAi ^jv ( ^ ) 

ij 1 ^ 0 * c 0 -VU»- ailili . yt'^jlaJ' Ol(-) 

* * . 

. ji ^ A*.»Ja.ii 

. ~ * 

J4*J' (J <JS" o'Ojjl* I) <j' 0 ~» IfY"' (Jp ( i) j (j»-) (( CJlT)) v_ju<aj_j 

. (( <LL» AiL^laj 

c c c 

A*La) 1 J/y |jaJ 1 \ j ^Jp CaaJj 0 l I ^Jp ( “^ ) UUA) 

. « AjuJaJU 4^aJ\i-l 

J c Co*U-l ^UJl «^5 ^Jp IjLaaJI o-Ia aCJL* (J IjlJ 0[ U 

( ^ ) J (^) «1)U 4 a1»-*1mJ> 1 O *A! AoLji OldJ j*J (J,l Aj>-1^-1> 

O ' 4 *Ls<ai ^ c Ig ^uJ aj 0 Lu^a> 1 >*j 

j N 4 5^1 p ^JLliVl O&Ll ^1 c ii *,_ j L^~-o )) 

ijLA» C 0 \S^ t <ui ii^>cj '—o' <_£.ii' ^sojk' *LAAJ' 
y j^jJ' (_j>oi' *UAA!l J>[j' (.gO-liN' *Laii' i^l jCJ CJl5j 
4 «-Uaa11 (3 o^^a> LlS^lf-pl -LS^hlU ^ aaJ^wU 

* ~ t , . t 

4 (( Co 15^ )) ^ L1 <Jj 4 «■ LsAa] \ ^ J>- \ ^ (J2 ^ C>J l^J-5 ^ L1 

ajuJiNi oL; cl^ cj\r 4 ti 

< c 

aJ' oj^J 4 AiiU^ jaP oL-Cj^I (( aj^U^ )) 



jl l^jl^j. OL^-Vj l)^ 4 uAl^ oUj^ 4 £s N 

ji : ClSi « o OjISnj^ *Jai-o ji ~~ <£) 4 

A Ui I (3 *■ 1*4* (3 ^ (J^£ ^ l* U<3l (Jp l 4 ~La) 1 JK» 

t c 

jl ^>- L*Jjp- lk>> ^Jp Li IS" UjjJ 4 JaJii l>- jil^p ^Jp Jj c 

* (3t^^* ^ A l*J l (3 A^- aCaJ 1 Ifp® 

^ l iUji 4 j*^j aJ ol^ll oli aIjIaJ^ (->-) w C-jIS"» iwi* Ui 

jllp jSsi c aJlJ A*yc* l^l> *UoNl t_iwtll JA <0^ 4 4 Pj*^ 

J ^ lil^* uij^ j ; ^ oLs^L j 

<jl <w3^*J 0^ jij 4 .iUjl a^J \j l^« \ji* ^ Ujl AjU j\ ji ^jjA*J 

<5jL*j jl 4 ( Jxa)Ij aJ^ j£Ui AjN ^Ujl Aj*)\j a] ^>-jljl“l jil^l (3 <1)iSCil 

. _ * * 

. aJlJ C~~J j Awyf Aj jJ ^il Aiydli 4 CU-*S" aJp ^^*j Aj i \Sj>^ 

4^J 4— >j\ UilS" ^jCjlJl l^LsAaII ^Jp AAj^laJ^ ^JLj j 

Aw^lp- ^CllD -aiSJl C^jlSs-O ljj*C ( »w->) 4 aJIiJ^aII A^Jajl 

Substance y>j4*' *r*i ^ j JCC a^J 4 oxJlI ji y>^>JJ 
ji ^JbdJ Awp 13- i) -t* ^\~JLi1I a^LIaJU 4 Thing 

jli tiJjjS 4 OjL^J^ W>l>- C....wJ I^sSsJj aJaJ\ AAvtf>Ui! 

jjQ.yg.i (3^^ (( ft twJax> N l!j^15sj«i> 

J LiuL a^J (( ®JJl3- » 5^III jl ((CJlT)) (_^) c oljj^^SsJMl 

e t 

-ti Aj l ^»w2jo 4 4 jjLp jl> I^J^J 4 d^lll l-AJ 

ojL^li l> j*£- aJU-I o*Ia (3j 4 jjl^l-l l^l ^Jp oilil 

y^ap 4 ^ yfi jll /lUil ^p iJCjaJ M 4 O^ (( CJlT)) 

( 3» 4 lAj\Pj 4j^lll C*lj0^ frl/jCll frl^JkP wb>j (( ColS")) 

nr 



0'\h ul 4 Ip** a£ ao L* jJr <!*> Ip ^\ ^-Ljj ai 40 111 

ii 4 s^yj ^y>- v A^l 4 la*ll ^. n - W* - ^jA KmJbjFo oNl 4 «AA l*w ^ Il^lfljl 

j^OaS l a£U l£ j£\ jJLU 'V ^Aj 4 Slov* A*Ub Vl ^yfc 

ilUS"- laS^S^saJU a-jL j-jijl (j jJ-a ai aJI ^y 4 4 —JUll 

. sa!l>- lo jC*J oi J>s. Silll jli <■ A^a\>- 

: CjoJ -1 ^UU jlljwJl 

t yA (_5 (3?** ^ 

, , * 

4,3 4 AA**««La]1 ^ ^L*jl ^VjIj ^jP l^* tj^y+0 Ji 

4**JaJI IaJ^ iJo ^Jl AU*i! j S^lil < y*\y>- ^Jp Ajlajl 

. * 

AjljJI (J A *« J aj i C-J^P aJL jiaJl 4 ^SjS '^Jp SaJLJl 

•■l***^! ^P 0'*’^^ V" ^ ci^” ^ A.A* yj.* Ojj^y? C$ (J>Lmm^ 

* c 

jl ^laiL la* cj c isj*~~. J' ^** 4 “l cf* Voli 

tjj t oai*il oNNL AjUi^'yi jvu l^aa^p l®»a >-j oAa ^Jju 

4 JJliaJI jl (JlytJlj olp ^UL l)^ OL**ljajl ajjb ^Jju 

, ^ t t 

^ 1*1 t 

. aj-lp 

jl 4jl^*l <j 4 ^L*jl ^Jjyaj o'i/Nl c->»w»l Uxp- ysj 

eC^''—*'^ j' (Ir* 4>jAll Jr* jj-^ci Jr*J^' W L/'^i^l^’ i_r'J“ l d 
^ . * 

aik-ljUjI lAjLy ^Jl 4 ^jCmJI 

c c 

4P^%Jlj 4 jL*Nl Jr* ilc;*^* j^* Aa* Jr* ^^^* Jr* 

» « « * . 

. SyUall 'Ja a ja OjjL* y S*»ja 1 I a^la>- ^ 5y« 0 _^ 1 * HsjI Ojfc Ji 

M 




jl Jd*- 4 oJb»j l^JUU>*j iljlAI oAa i-iiy *j 

ilp (jU 4 Oj^kJI ^Uaj 3 NwU*-* IjjSf y> Ui ja A»_ji^ AjjJiJl aJowSII 

4 ^ilpj ^Ip cN y 3 a-Aj 

<j\> (^ull y» *)Lw> 3 *-^ ^ Ja-*^d.l jiUJl 1 *Xaj 

* * * , * . 
jsju aJjLx) jl q\j> jl 4j yt«io jt L^>JC olll ^jA j*~p\ jU 4 

(In*^*^ cNtAi.1 lN^* 3^ 'Sy^i n Uju-N1 

L*Lc*-Ij a5^ i)\ olM ijA *j>- ol <1 n>- 3* ^ olijj^JNlj 

. ^^!x]i jjw^l ( j^ 03 U z ^ 4 oN*^“- cn^^ 

j&\^c> d)l t^WL a> 1 *i^NIj O-j j>-\ 3 ^ aIuaaII iOL*<Ij»aJI 0 ->»-h^j 1 
^^oldll il*j! (j* Qj*'* 2 * Qj^j* A>«-~J C~~J Oljj^rv^J^ jilp 

t 

jilp yfcl^b Jf* Qj * 4 ®jj^“ a>x^J C^-J IajjJj ybljlaJl ojj* jlj Aj^JLJI 

Cd\^\ ^ilp Ajj^oj 4 Aj (j£.3 |iuil j^Ui 4 

‘-A’ 3 * jli LjI^N i J\n. I^all Oljj/^jNl ^llp y£~ lul^ V 

(_$ 1 J^SsJj 3?*‘*^*^ 3 Ifl Jtf 4 O^jNaJ AJj aJ-Aj j-LJ An..JajI 

. J&\ 

* * t t 

4 U^j (j£y*»UaJl ^/vdll 3 *Aj£ L-3 yA y2>%J&\ tj tjv*i lili 

a*-Ufc (J^^d <j-^J 4 Oj£3l ^I-UaI 3^ 0^**J I^IS ^jyljill# 

ApUi ^*X* AaI^I *-l^>-Vl A^l li (Jj^J 

cr^ A^dj s l\ 4»u ^1 3 _>*^ AI^JJ lfl««^aJlj O^UaII 

• • / * 
dy\> (J (In A )1 {£*-*3 ^ aaII^ 

*-i^« A>- 3^ AaII?^ tl)^>\ ./all AplSj j>- aJ j-4^ 4 

li 1 ^ 4 3^"" 4 J?w <3j* (j- 4 U-* jll a i L w ^rCL-iJl k5^J 


no 


^ <LoU-l jl jA> i—l l»lf ijf" <*£>*£- J-*~-“ 

i—Jli pJkVl *ljil jl jjo- (J#- t <ulkJ 4-—JI; 

. j j> UaJ 1 ap LiijJ 

t tljJjjil! <Li^£*!I jryljiJlj <aj^A i[J*)}\ 4 AAj^LJl J 

t _ #e t ^ ^ 

y-l lJt>-j 4 jjtA^*^ L jA jvljAJl oUa y« Ij^jj UU- 

iftWl jiLiVl oUaj t Ol>l OlS> Utt UUj 4 ^Lill Oli 

lyl _/v^ai)1 jjv U i]Ua jl A>-j*aJ l«^>- <aU^- jj^lAll 

JaC <j l^v* jlj 4 jvlj^l ^jA < L sn 3 .Al.4j ojj 1^4 Olpj*^- Jp*Ai jj^J 

ayULil Ijiw^lj 4 l^US^l< 4 a*Jla1J <*~UIj aIjIa <^1 oU <aUL>- 1 aJj^j 

^J1 aJLaJI l c pi jCa^ j\llp 1^-1 y* U utjU* 

(J Ai^u^ AJyJ.1 a~U U-b^j jl Jcnj 4 (Ja*J 1 c_J8>iil ^>L>w?i l^Pji 

jJlU ^*~p j> aJ-w? 1 <Uj 4$j*a 1^ LIjLmj jl* yiuji 

jl* 4 1 C ^J5*" jl jslUjl -A>-1 ^Jp (^AsAj N lyl 1>4?-J UJ Ul 4 4 jI>A jj^ 

<wLa)I 4*yd.lj jjttUJl lj\»*l -UJ 4 aJ^AIaj ^wajl -Ji <Lw?l A*y** l^l> ^Pjll 
ilp U*-J^ Ujlpj 4 jjlj jl <-As^sJl dUf- iLlp a 1 -vi 3 j jl <l5l^ ^ jJlsLl jl 

# e 

4*yJkl* IUa ^Jpj 4 %* ^ilj*Jl dUft ^Jx* aw? ^ Ajl Sj^lj jj/^i^l 

, <1 yjjl liil ilp yp 4~J 4& jAA Vl C-W~«j <4jPjil AaUaJ 1 

<^jbjli 4j ^Ull ^j^nA^-1 ^*IaJ1 jp^~ 

(j^Jji ^jj^laJl ^UJl jo ^yUUl jjUUJl aa^-Jaj 4 ^a«J1 

l^ll 4 AI^U^ J& jJ^J U Ijvt^* <vUL*J 1 A.w.s.Jbj 1 vj>ta LUaa] 1 jl -l>w4 4 U*x>- 

u->Uw>V ijjlU jl5^ ^JL)1 < yjJl ^ull jiUJl (J Jaii <i^U^ jj$sJ 

*n 



■ j 4 oNl> c-Jisto jl aJ*V c 

* <5 Jj Jo>- Ax>wl« 4pL*/? (j I^Wl) <uLa)I Al^il ^Jp 4 j^> 

^Li. IS vlHl iU t°U* dJill lljj )) - 

• « lP* 

J* jib* 4 S.slll A-^>1>- ^~iJJ i-LUJI )l “ 

. (( SjjJJI 4*-JaJI j Jjtjdl j«.<a" 

SioJI y S>-jjJI (JJ *—jjU- b*^b* 4 5u]l>- S^lll )) 

. (i j^liJI j^iJI 

. ' -..'i. ,< i t 4jLL**Jl LUiiJI (^1 bsl. fl .^l ^ijjl 0 ^lia^>cjl 

^Jcj (_^J1 iLii-lj t ^L*)l (_5>- jy _ji 4-L* 1^1 jJp lj-J[ 

4j')l t <Cb\>- J^>- y ^b*H 4 ^JJIaJI ol ,_j* bJ 

JJO o' _j$i 4 <U* i^oJI a-*UI obl£.)!b -Li* 

JaiM Uu (Jf- yw j_^*Nl ol SiJ ,jl«j> l-U_} t -L»-lj Ja£ (J*- "^1 j_j*^l 

i, 1, -^-Ji 1*1 4 O-J l^b 4Z3y SjlftJI L$J 4 4-lp jr-w Ol 

SiiJI ^L£ _J Ol bJl£l*^ ^ji 4 Jbii-I ^1*1 

O^lil^*--* (( *,_~i bT”)) ^ (( ))-J -Jb jp&j l^i JbM obl£*i j 

iJjJC IJa yj t l^* j&s jJllaJ ^Jo-ill <il*il ij -W-* tii t-JJ j 4 <~i^ 
4it»U- 4 _-ao1I i-jUwsI bf^_/v*l (_jll ol 

I i t 

UajLl y+f*** <ji b_^ (iCblS"» ol, 

^hJl Jj*JiJlj necessity Sjj^l : iiiUJI ibLiJl **j&\ J* 
^jbJdl ^.b»w>i i>b Jjl ^JUJI Si yX\ o-i_»j Strict universality 
i_Jb>ii J-ioiJI 1-tAj 4 jjjb^-Nl (^i ^Ul ^yj>) e^l 

■\v 


^JUJl jS’ yvfsjjsJl 

. t*l->«J! Ajjll 4 —JLLcj 4iyd.lt 


: 4j^ljJl ii^ll 

* 

^ilp 4 -Lj Aiyv* 1 ol^<| cJ^“ OjaIx^- 4A**^a 1I ji (_A>- ^Jp 

Jp ( °y u^ ) ) Ojl$o^ *UiA*L 4* Ip 0j4-£j j»fli 4 *Ij j~aJ' 

e 

i«J»j CjLL* J;^ Jf- l^L-lTl jSvX ^^l^JI £_>JI Oli jl 

iij*ll o-Xa j<*j j—/ t iUjI ( j£- Sjro>- i»-U-l j_)Ai_) <U«aJl>- 

ji ( iUi (itjji jr j 4J^U^ (jy^J AtyJJ oA* 0 ^ OjpAj p^>UJj ; 4%Lt 

0^ ^ A} 4 Ia jy^J ^Jp OjAi 'b/ Ia>- JP 4$I 

* , » t _ c 

jl ( jp aj*x 0 ^ jt 6 4^j ^A^ l^ilp *{£* 

• jA* <A' 
* 

4***AA& 4j^tjlj 4, £yJl ^ AA { y» <W? J\Aa 4uLj 4iy»l AjjUl 4j*)\j IA^-^ 

4 #^4 yA»J <w* yp 1^0^ t^A< jjUJl ^AdJ 4 l^jtJaj 

. Jljjill iUJl 

jA>- 4 A^*^AaJ1 jU^ 4 4>AvLtJ^ jrjp Olv*A^- La*-* ^L*)l ^-v^l Alj 0^1 J 
* c 

4ii>'b/l <—^vAJ Lv*^ 4 aJLaJI 4j^*i.i ^Jp 4il*^l <~j j+p 

* . . . * 

JjCJIj ^ 4../at A^- (Jl^l IAa {Jj 4 Jx»~Jl yjM J ^L^-l 

• * ^ * 

^ 4>wJI^ 4 ^A^l U'y^- ^S"i jAA Ail ^py 4 ^Ta; U 1^5^4*jj! ^jUo 

* ^ * . e 
* L*UI la . ^ ^Jl cJ^J—. Oljwgflljlj ^idJ jjI 

* e 

IJa jl (Jj t ^li-l ^jf- &ju> (A W*J ^ a*jjI 






jteJi Ja 4 L«a2S\ OOteCij ij^' <J** 

J.yf fctf'lilj ? jtLi f i ObOp l** Ja ? LJyip J f' iLaJ-' J O' 0 *-'_ji 

. ? U* »LiSll ja £y <j\* 

J*JL Ow OjSoU- i-AtfJli 4 j'Opt if Jl oUI_) ObM jlTb' ( 

jliU 0/y' f Oryl -U^ t 4~j' OsJJ VT V^ 4 

jli iwiaJlj 4 «-le"Ml ja hf"' aJ ^Ja*j O' OjM j»ij V c& '■^*0 
t *. / « * * 
j* ji quatre f€ Ji* 4 f \ Ip“' a-«-0 O' J £ Ji *j\ fy 4 4 *jj' **■"' 

« » 

Jl*t M aJ( ' 0 a ^ 4 Xp *fi-l y. %i 'Oa, 4 vier 

■ VM 

JJljJ »Lil J' t ^ V' Jp ^ O' 4 _jf_ iyiJ' O' U jwii 
IpjjM LtO>'j 4 O'S'Ij' £>J' i _ r A ja 0^ ^-^■' '^l Vi 4 

t t * * '— 

j *Lii iyji ap_j»^ dJio—» Ui' J* OiO^' ofiV^ 

0 *!' aJup L> Jy ' Oa oSl 4 j j' (^ ^>i " 

<uL*p jO- ^',-»,»' a>«^ *Li' a*jj' 4!^- 0^0 4 

i>^Jli Ojiy-' lOr^^ oV£ (Or 3 "'-* •'- p oy ^1 4 

£|U>M' Jp (3-Uaj l _ r dij O' Jik!' ufjjj 4 OU-Uj‘ £j' y '^yf 

c » • • 

aLpO L^ - Aj^ Jl 4 

e » , t 1 

jl (jP jl> Ja> <•. j\ j *%Jl ^roUJ j\ j^ll JiU 

(J qUi!I ( JP Al^il 0 Aa 4 <yy> m ^- ^U^Sll 

jAj 4 aWL-aj i^Aj t 0^^ ci[ 

O J 4 4SjK* 1 *Ai Aii^ i>> jl AsAtlo 4i ^^4 ^Jp (J lijT Ui>jjji 

* 



tjl OjAj O' ^ (JjJ^ 4jU~! j i JaJb 

lU^SjC V c 4_vLi jj$sj JjJ iiyjkl o-U t ^J../3,a"ll) aJU~ 1 vj$yu 

I«AAj ? OLaj ^A U lj L*JJ j£[ li L*j <WU U A# 

s= 

4j1^w* ^Jp (jllaj a-»^~. " ^>mjl 0» 4 A*Li a*j?v» ojLipI N 

I w 

j^vUj j^i cj^ 1 - y^* ‘J*u> 

• s « 

ji orwi jUlvd^j jl 4 ? a^-lj oLu oU:^» jl t ? 

^ ? sail; y*' oL it^Aj yJ&s ^ iSUj ? aJ*% 

iu Jfl.A,^£ *L-J ^P aJj li A..yfl.4.11 

AP y+£~ (J>\ OjIT 0^ LL» <1$jo jl t AJljJ^iJl AjU^VI 

e * 

j_)~3l<_^i' ^j-i '•j'’*^ - ' y^a*." (jj C VjI Aw’liJ-' 8 -ijk U tLiVl 3 * AOt* 

« / I c s s# 

_,! lJb-lj jl jCjl Uj C A*Jj 'ifi i^lapl o^*j^ jlal l^j 4jj^>- 1 *^ 1 p 

0 . ^ 

t Sijii .1 -sl-U-Ml <Jf- , 34 ^ £jia"j ij* 4 -' a-tA <J~*J ‘ 'ys-^> 

Ajk JjjL j I lli>- ^ jj>o j I C «Ja I Jb- 1 J OIO LLp ^Jp Jj 

0 ( C [ 

* 3 *i-l lilOl t *L -1 \f r f '-\Jlj ^J\* Z* J* 
li«i I jjhA* Oj&j ( 1)1 3 ^ ^ aJI ^a\jj l »Lj<Vl 3it 3 »-^’ jJa-Jj ^ (^-iJI 

. aJJ a* ^S 

t ^Y=o+V o' a wii Jj t i=Y+Y o' Aj^ai (i C-jlTi) i 

. (Vf^) Synthetical it priori Ui <oi Lu ow*_>j 

« * 

(3^-^ ; aUp j>Uj r^aij aJ^j ^ij^- aji 

J& y V Ji j\ ® Nj c \ Y vJ^jaj N i a*UJI a^wsaa)! 

* c 

. l^Jp 3^**' AjwiiJl o' (j3jUi ^1 C 

JiVl Jp IJU jS 1 flXV=VX 0 jl Awii J J^il ^ -bf 


V* 




A>*jOj' V j' o J J^»- i \ Y J *—M 

* , * * » 
o' ^p 4^s^t)U <—> j 1 a^j oUo^jl ojJj£ js> ^lijl> V j o UOj' 

c c 

l 1 ^aj U-Up ^ j>-\ OjL*J j' 4 1 *w^ ^ ^J^U~ j'*’** 4 *— 1 * ' *yN^ J^l^- 

e c c * 

J ' O' ji ^ y*J 4 ^ ^ ^ 1>®0>-1) ^OJl V— ~J ydl jli \*A «.—> J I 

•AjV 4 A*Uj' ll ^Jp O' 4 A-*ajl>" ^Uj' jjp O^Oj <—> 

l*^ip 0O jl *l*Jl*J> . AjL*j' i ^A jOjjj t-X j I o' 

. * * 

0>-^j 4 ' ^y**A> 0^ ^ aJ^Lo yvP If-l» AiyrC^* 

4 SjOJ' Jr* y*-p>^' iUJ' <j L ^a>- % )1\ ^Jp JjJaO 'Ojb j' *Lj*AJ' *U1 p 

1^ c-j j ' oli ^-woUii jllp J Aiildl U ^ycj jJI JTlil' aJIp 

*X>~jp N 00 lj Jy\SviNl ^1 Ip (_5 4 ' ^ AjjL«»* \ Ojj£*> ^++£- aIN^ 

<Oa^*j Oi 00 IjjiysSsJNI ^Ip ol^- - A>>' o' o' Uj 4 a!^!jJ' oUjfe 

A-^Jyia la .A l (0*^**ASb If-' los^* 4 ' 4—J = I ol> aJu liil A*Ujl a • A'ffi 

* 

. '0>- A«^ l>- 

t * C ( 

O^ 4 jO* AJ 4 Aw^L^ j' Lliyc* 'yufT tOl>* O' C-h-j' 'O^Jb 

C ( c 

<Lya> O' Ox* 4 0_^i^' Or^ ^ j' 4 aU^U jO^( \jf _/l5^' 

* - * X* 

aJL* j' AjOju I O^ou Je ij,X^ 2 j o' Or* 

llO- o' 0jOj ^>-jlji-l jiUJ' ^Jp AwaxJ' ( 30 -sOj o' 

,. ^ * # 

CJlS^0[ Wa!I jCA iji Or*^ 4 A)-Uj a* yOCU- a!U“ 1 oOjb 4 Alp 

llJl AwaxJli Oj-XIp^j 4 ^LlP^I' -5* 

Of 4 OOlpj*^- ^p ^ Jaj o' l-^aj' 4 ^J' A*^ii 

1^1*^ ^J' Ajjy^XJ' J^jj-JLj' -^0 A4 j Joj IJ^AP (3 l^Ju>«lJ 

c 

4 AMaJl>- A«1«J A* j*<* ^Jp 4 'Of- lijlOJ UOlPj AJ^ 



05U JP Ui4* Ji - ^jlsU (IUJI J J* I4ji U4J 

. UjIp 

bJ^ 4 jOaj £lidl ^Jp l^ A >L b U^Up t = Y + Y ^wiajl 

C * 

4*J^kP J i ajc£ O' 'Ajf'lXO ^il*Jl j 

J^*i' 0^ mAj> i)^*> 0^4**}' l**^P 4 

* 

. AJlL^'bfl ^J^P J^>- 4X*sA>t«£*J I? 4jI ^*>0 4 J L>- 
c->^L*NL ^Jp 4^>l>^jl LLaJI jjJi> Uoip aj! <_£y 

jp* L*aj l£ jiS^I ^sj-jliLl jlUJl { j^ 4$jK* LJfljJ 'y l^li 4 ^OaJ' 

(_£ I LJfl.nJ OI If-^X JjJ 4 1 Wl> IfljLlaj U *UP Li 1 L/)^“ 4 


ex nihilo nihil fit . 

( J^jC ^J' dJ^^i *UaI> ^Jl 4S ^*1' ^jA jy£* jOj '^TJi JJ^ 4 £*j 

,iUJ! { jfi- 43jK* ^ll^- O' Oj^J 4 ^WaJlii-l <LjbJjl OLL*JL l^jlitl**' 
j\ ^Ijp'Vl j>~ l 5 o*A*f- o' 'oJj* ii^*i' *iJJj jJp Jit* 4 

(^JL5^ ^*j 4 .ill*!' jrvj^ij *—>L«J“i <cp ^v»j *wJjLa»NIj <ioO*Ji oL$Ji 
4 Jlii' 4 }IA OlJKj'j ilOpV' 0 l> ^L~J j! C- >j£ 

t * . e t 

ojrt>- li^tl o' 4 <co>ojl oUujJL (jJ*jy o' 
(^—l)(^ + l) : jU Ua3l>- bop 1 oirlil <Jl ^Jp 4 bM jlUJI ^ 
ii^lajl 4 T v 1 X A 4 ^1 ^ j*~ 0 1 Ul^ 

* . e c t t 

ilapl IfJp J^X^- ^l4pl ^1 ) <-5^4 jIUpl \ * 4 ^ 4 A jl ^j'iZsZ 'i 

^P j>1*ApI (jjl ) ^1 >ApI ^ \ j V oi uA^ ci^ ^ ^ \y->* J * +& \ 


■ ( 

(_jjjl ^jfiX ji-l jiUJI ^jp ajo- jl c5^ iSj^~ ^ 9 "^* <J~* 


vr 





4 AjtJt>- 4j! ^JlP Lj'Cpl bl *^A 4 4*3 L £■ 

^\ ^Jp (jX^aJ l^U 4 ll^*Jl JS"' £* ^LdJ Oj\a Ja* ^iJpVl C-*«bU ^j^Jj 

V jli 0 iUJl I-Aa If- A<2 j^ laji OJ1$"" l*^ 4 J 4 aL^- ^j^jC jilp 

Lla^ N Uji bJp V 0 j£si 4 4 o J^-j Ijij 4 aJj! j jSvj jl JjV 

* * 
bJp V o jS"* ! j^Ja 0^ a!L^ Nj 4 Lllp 4_—5^> L*n1p 

. * 
jil#- 4 a1^>j l* JS" iLi»- ^ aJUj t UlU ‘ U_jl 

* . ( 

4 lUJi lip (J A^U*? 0A-lS*" 4 Owji OL-^LjJl 

. 0 j\P j\ yil*jl IjA lyg,.>- ^p *’i^g'* > L j42^- 4 I) ^ *)l 1«1a ^Pj 

c c t * 

J yu \£ A*lS^ (1)j>J ol aJuj jC*J 0^ lA $\j 43 jla -AjN ^L*Jj 


* , . ‘ 

j i ( j^l^-l Uilp ^jP- O' ^laX—j J I j^- (( CJlS”B 

t * I ^ 

4 Oj^Jj> (J>[ Aj jji*^**» *^J 4 j*Aj ^L Ja^ ^ 

^ _ t c ^ # 

4 Ujf *ji^T ^ 4 |^*a* y b>w aJA CJlS^ ^Uj JjJ a)1 

Liiyv* bj jS"" jp U jl jJLc o^'jji tj* ^yu**» aj^Jj 

/ # « c 

jl» (( Oj^jj>' <jp UaJl>- UAp i) <j^ JjU- aJI ^!_J 1 a..L a)I 


*r t 

jp- UaJlp^ U^ JAJ (( CJlS , B Jp- J~Ua. j l _jl AftliJl (J Jjjj 

# C I 

43J*\> S 2 JI 3 lvX>-ij IjXa* ISIa jl ^jj »w-> j\ lAA J*!A>- ^jAJ 4 (( A**JaJI 

jlj 5JALi«llj AjJl jA jJ-^all IJa 4*3 ^jX*j Liln] Alo*ll L^ii-I 

/ * 

. ^UJI y* *i liJlj l * 1 ~ sS ~')1 i a2t ^*f~A lit* 


Synthetic Knowledge ; i~£fJ\ Sij nLl 

c aJL 5”4 (I CJ1T)) iLii-l aJ^- <j 4)^" 

c ^j>-Nl ^p OtlAj c ^cJjl^ (J“Aj >Xab 


vr 


. 'OA 4-Oj ji 4ji J-Lj (jlT 

lAlt*' i <JLaJI iiytil U^l>- U-_y aj-aJ o' <J 

• IaIIp ^p 5i^*1' ^JJLj *~?^J a*L«8 aJjaa 

Jj c jlUJI jjp iiyw C -« J 4 «JIjJja 1I o' j^eo' *aI*J' <Jo 

(_jJJI ^lUJl jjp ii j** C—J 1^ ~ U_jip 1^- ^' *A>_Ja}\ ,jp jaa 

. jil^J' 'oA LT 'j^l aaj Jff ( JjP 4 ll***'^^ aSjOJ 

• * t 

jl *.,Ju (j AjLaJ' (( iCJlT» lOjv» o' tJ (J*** 

JT # o' *~Jai j* ba~a£ j^Tl Mli» « CO IS")) ^jiibj 4 \Y = 0 +V 
^Syf l^l (Jp ({ oOlif ^JT» o' <L-<ii 4 (( iLflj ^L«?-Ml 

Jjdj o' Oxj <ol iJjij f 4 jiUJI <jp Sj^o JT#-L*Jl aJJi" Sjy«^I! ^-a>'j 

oJUh oL^L 4 SOijf Ijli** aLjij IaO^ 4 IaJ' 4 _$ S oidJ 

. t ilij JT)) o' <—<a* i_i^ <i)'-~i' SsOjOj-l AaJii -1 

-'■ t 

^ c {j 1 * ^ l>U^i JS - ' <jl {( CJlS"»jwu j 

i^-Jllll jjJjJ Sill I «■ Li Oj^li j ^7 ^ 

: 1^-i^p u** 

. «_£«j 0_J-A> Sill' i~*S' 4 ^jlll |il*i' Ol_£*j JT <J I) — 

Ufb ijj (JxiJ' OjTj O' 4_j£ 4 Sill.' oMUajl JjS" <j )) — 

■ ® (OSi0^“x* 

ijyu *JIj ^ <uij « coir» jl 4 lijk OjJj o' M J*!'_j 

iiy«il (jlki jp L 'Oa_j 4 jjjil-' -da^-^U (j^- J^' 

4fyc*ii OjO>- ^v*' l^-' ^P Ift'^) -uLlJI a*La]' 

*IpjI jjTJdl Jlillj 4 «_j_ jUail j_|p SjiLail ^ lp_>j_j 4 iO*J' 


}• i ^ t j (3 ^ o i$"" o u t <uo i^“ i i> ((O-J ir )> 

c g c v . * • 

jl UL* *wJ 5 j*j jl ojjJix oir ^ *—ol>*iJl 

t * ' , 

. *? lo\>*Xi (jl ^y* *V-Aj 'Jj^yM O^>Jl 4j>wJI 

oU^jv* 4-L<iJl s-Aa jl A»-ij (( OJlS”» ^Jt w~JL» jl 

a 1 X »»1 Ijy o«Xa ^ j^^ll (_^ o^S ~jaj o^*A^ 

: 5UjJj«- 

? (Jt Jjjl t iUJI tj ja>- J*!A>- aJLjjJI. a»^* il Olj i j^ — ^ 

e ( _ « 

•AjN \ jl (Jydj 4*Jul 4J^* p^*<-U (jl ( 3 ^**^^ ^p^I •Aii 

? 4Jla^ **_/^ oi[ Li 4 Vr^ O' * 1 ^ 

\jj£ jl L jlUJl J^P Lli fj* Jy* aJLaII 4»yii Cot) ji 01 — Y 

,1 l*Jl I*Xa Jj£ 01 iUJl 3^ L*- 1 ^p L)J twA*Sj ? ^l*Jl ^p ^L> 

*L> 3 ^ jl « CJlST)) jlS" ? a-LaJI Luiy> £• 

jj^i! jUiyu 1)15"" ^L-l ^\ 3 ** l 4i^*il o-Xjt Jju tjA a 1 *S^I> Oj^JI 

, Y 1 —*-f" 1 J~J £* jl ^Jt^“l 


((cjiT» xp iij^ii 

jA j c oNjUl o-U> l^»J^J ^Jl i>w5>l^11 OL^-^aJl (( CJ15"» ^jyJ 

(jASJ ^ *£’y*£- 1 L ApliJ Jl>- 3[ 

t 

1 ^^ \^- JJL«xU jjv* lUiA <• (J^>- 

c ^<a]lii-l 3^*^^ -^L»yJio Ulpy^P ~W> t <wij <L ~)IT jls" 

oU*U*l 3jjl^l t iJlil ^5 oAjA-ii <* C-jIS"i) i^UIT 

aJLh^NI 3^* viiJ^ y 4 I*«p^ ^*p 5 


t m C m * 

j&'\ (( CJlS' i) JlC '-A* (Jj 4 « ColS" i) <_aIz>-Ij !_/?■ 

* , ^ 

jx)AjH j J>-j jW Ol>«l (Jt .3UlU A*>-jU* 

c t j ^ 

ii_ii A^-Jl .LUj (Jl^ b>L»l Li*C» \_£~jC t Schultze 

. * . • c • 
jiy liw^j A.w.^li A; I 0^>- J 4 l5 « ^)) 

U 1 aI^JL* c Uai^l a>*-^j Oj 15^ iOljL*Jl 

, * 

j \A*lo a-iil (j *>1 Jjlj ^j — o.~ > - Ijj^j t ^jJl (_j?- J»- *~S' 

. (( (ColfTi) ii-JliJ <uki£ £^e> C~* JiSll ,Jp iibk olT \AVA 
4 LJi aJJLj {( Oj 1S^i) ^p lc -AjU>*iJL a^£ ^ ji 

, e t — , 

<j>Jd (_^jjl jJjLlL 4 aLi a^ai ^je- ^ J j?*' O' J*' jl* 

. LW i^j)A\ jriiil 

cLail ii^*ll oti ji j[ — U*b>--iJLil ^j\!lj—Jl J_j*i/ cc JLj 

a*ja 1 I ji jCo (t Cols'i) ^ 1>"1 jli ^ ^ jilxJl J^P toj^>- 

(^CJI ^oJ-l (_^j lS\* t JiUU (£^»iJI 1 ,_y <jt iJbiJl 

t t t * 

4 Com CnJli»_) t_$.ijj >S b^blj tl/C*J 1 4~** iL^lao 

, <= 

(_JjJj C»l>- CjIMC b jjA 4 Com iija (Jp lJj-CJI JjUJI _^ai CU-iS" 

4 iJLiil LiyM jjIvsm ^p vC>C jl Lip OlSOil aC» (Jj 4 aiJ^ Caoli»_) 

C.1U Vlj 4 ^1 Ciijj ^z L ^il c*«Ll CoLLa*l! j&xSj 4> 

A^iajlj J/'Jiji jjy L Aj jLx>-^i Oj-Xill A?y£jj C ^iUJl 

OL>- lo^^tp Uaul>- L>w?j <t ^J 4 A*-*^“l 
^jl ^J^lla-Jl OL>- JS"4 Am^^i AA^ (J Ij^P Jp ^j^UliaJl 


vn 



(J* LL) ^./3.~>\JU^ JL^iji OjP (3*^ 

4 <oUJl 4 J c j^ULaJl a] ^ jy\*i\ (*Aaj 4 <ms>jJI ^Jp U^lai 

^Jp (j**J* Ojpli jk l£ ^ t <_5^i ^/w^j <-£*^ JxJ^-l 

(J V Jl>yJl (J Aw?l>- ^jp j\aj ^yb j 4 JliytU AjjLx^'VI OjUaHj ^-i^ll^Jl 

c t 

V*' C)*t l^i4xJa H Jr'Jljji ji (( CJ IT)) 4 ^^.tllaJl 


l«Af- ^JJ3 l*J^j 4 1 (_£yvw^Jl (3^” ^ A*i«*f 

^A ^*^Cj <1)1 <wjf- ^51 J^jj^tJI ^wij aJuaJI Ai^*llj 4 «u.^Jail 

• i_r~^ ^J-'i f ^[.J 

t c 

• jLl>-Nl V—JL^l ^y^>y» LJ 01>^4j {j£ JsU*w t jJaL** 

t c 

*^a!I lij^l iiU 4 AaLj£ Ol>^y ja.«i>- JjP 

c s 5 

jy LaJ^ JaL£Jj 4 j^p ^J-s«a ax" aaLs^I ajU«-j^ uli 4 c3Ux» 

C C ( « • 

(jjl l 4 4 ^a 

. c 

^J lu^j 4 ^\P .A>-y V t^.1?.kll \j& ^ ^j£ Lf*J* ^>y* 

. * * . ^ 

^J>-ii ^ Ij-j iy?^ ol* 4 SjjUM aaIsuLI ^ Ijv*j »y \*~pj 

t s 

*-\j*^’\ 4^i» < Vi jjte+A jvP ^U-il i3^ 4 Jv^y^/Ol 

t 

aa1sC»* *“ J^y^~ '—’ Jj* (S ^Pj i Ajj\J^"\ 

jA**j£j ^^Ka S )I\ ^jA 4U*aa Ipl^jl ^ *'^*^ iS UXp D^p ^ 

t 1 c 1 

4**$>')l\ jA> L UjUp'bf (3/* y U^ajl La 4jI ^Jp <jl^ t IajCp 

^Jl Ll>- Ldjl IaU*oj t aj^JI <uJ^jI <JJ (jlj IaJajj c <u>*^aJI 


* & c t 

'jl>_J* ilN ^jl/w OlpU^iNl "AnOX* UJs jjuj jl ^U-...T 

* t t 

■Ai L/v 4 5jr^aA .11 Ll>- <L^kjl ^ol^jl 


VV 



di!i u Sji\ Jpj t Jl OjffU j* lyi iJy" 

(J>[ t£-d yajlj I^j Jj Ljj*P ^JaXOi ^1 Ol>--jil Jj]s>l 

i 

‘ kjer' 1 y 4 loui id*jyil U^Vl ^.iil J5**(jv yJ lu^jbj 4 Jail 

“ LJj*p Aja^l^ L~>- ^Ij3^ y^J* Cyd* 4 jjd- 4 3^i*P y* *y>“ ^rjt 

. 4jUH ^jju^ 

tJlfflj^N <Jl>yS"* ^J**n*j ld,A jJ 1 *^ ^ Id* (d[ l> j-aj 

iv-L->- a*^0 JI y^Jj 4 a-^jJI ^Jp 1?3~J ci^* ^ 

Jljj 4 &J&-J Id* iy-j! ^Jddl AOj L5*^ 4 ^JdU~J l£ 

( c 

y*j ; ^>».....a'.Jlj y>-\l yu ^oj OIpUJ-VI ol Odli y* ^Ji*JI t*0O«j 
<^\>*^>\ l^py yJl aJLaJI A*yil £* yio Id* jli « CJlS**» Joj <$?rj 
JLy^jl 4 A*mOjJI Id* Ajl LUij 4 ^JJt*Jl > w s*ddl 

. li'^\lpl e aJL*JI A#yil (J Vl j* Aj <^d)l 

iu-L^ Dlil 0^ t dj^l ^l*** 4 yj ^ O^aII yp yddl cd^j 
jly*A!l y-dl y*-^ y* c v^ c^y o^ V^d* o'y?N 

y^jl ^,-fc.U .A\ oldaidl ^Jp IjA^Jpl jii 4 Ajudajl y d-^-^ tl)l y^d cddH 

oyOp ^*X* <Ja> ^aJ Ol_y>Nl JiT jl j*py t S.yd'l L*«j>- *UapI 

. Oily 

* , 

■ ^j!U liLftj 4 L—>- ^UapI oNliy ^Jl iiLyLaJl ©*Xa 

lUl.-g . 4py?yj ^JJl *lc' jj 4 aJLa»JI oNljyJl Oi 

Jjjp^ll ^ l5'j 9 *^ a 4 <ub^ £y^ j O/* J“V ■** l^' f^O' ilr* 
Sjbw Oils' j*i^P jSl jv^Uaj ^l ^liljj^-j j*jUk;i Jl^Lil 
O-’lp y 4^ ^j^JL» O y I Ul 4 jrvl^Ux^/l 


VA 





^ L<2j 1 iJkjbj i oL>JJ <—>y 1 oUl ^p 

* * 1 v 

Jp oj^aA* CJlT jV l^jjj j- Uil Jij^^ Cr^i ^ 

ijljj 4 jl>«Jl (Jlj^4P QL^jS'" 1 l*.Xpj 4 0j^Jl i_J a y»* 

* * i*i 

Jy <0 Ip^*»5£- V* ^ 5o-Xa 

*•1*1*] ^J.L u^Aiw^u**!' £j>) ■ liJlj j+ae- iSj t }•*>■ 

oUUIj olilill Jl£il j idjOil-l I jjj, Jl jjwiljJI dlLil! 

* c 

a~*JUJI uV »-L^ v yi o*Xa t l^-U oLj^^Jbdij 

j**J N £^*1 <J>[ ^Wjjj 4 1^ J\^j4ljl ^Jp O^Lm C-J15" 

. Ja-xjJI j_j^u*JI (J liJiiil *l»ip 

iUJU (. JI_)J^ l-U fjf- in-JaJI >_X-Ar U_>AP jl « CjlS')) tJjlJ 

i c 

j_£b L)^AP 1^-A<*4> jy£ (,jp^ O’lpLisb^l Jail^ «X£*^- Ibjy 

4 ‘C-sJc* a A>-lj aJL^Ioj *uSy Aly^ S4>-lj aJL^I? 4 aJL^I* 

* . - * * 

^Jl 4 {j,j>-\ \ije jl^ J^a*J 1 jy ^ry 

j *L*jj*^ Oblp V jl aJLaJI <i^*il I^hJCJuJ 

iljjb ^ ^Jjl JiJl 4 Uyi*J AJLUaJI ljJjJl -LaJ ObUJl o-U 4 Uyip 

J j2j iJ^Aj 4 l^-***A <u*jajl qSa pI>-jJ j ^ 

: (( C-Jl^» 

. (( Alj^Sy J 4 j?xI1j U L-»a>- llj^J ft 

. (( LjjJ ^-^1 4^sU aa ^ j ^a ft 

. (( tw-..» wx i l^-j Aw-^i U ^jp LL# 4>3yj ft 

*^1 <ji Ijj U<XjO 4 A^U)yj^>}\ Ajj^j AjI ^P I*1a (( C-J15" ft 4 _AnA>J 



4 J ,(jl ^y9j<Ai (j£*ijl *„iiLjjl ci <XA>- 

4 J j>~ j* oi a^ijul ejai^Li ju^jT 

c c 

0^ Ul A^- Lt»* AjL^ laj aJujJI Afcdb j)W^ (J ijl -Xi Ail (( CuIT)) 

jCm ji £s V ta^w ji» t iL>- jJ' ^ J»'y3 

ti* Ji'y 5 (^1' es* y*l_jlaJI J«£ ji - « CJlT) jT» 1^- loj 4 CLi 

. U y&) 

Ml iJJLij j! ^yf* 4 CLill iiyJil CLiU SaliMl ^ »Ju CJtrial 

dj^o 4 hJjAP ^jP j*XLjl Idfc c A*JaJl j^P ld>- j-XiL 

4 Ul>-li ^ tJjAP c—-S^i> ^jP Jj 4 L>-jl>- ^ dj^Jt l jC' AJ 

ci^ A*La! 1 **0^ i 0[ “ ^jteM kljj-- - jjP ^_|p l^d^Pj 

d* V l>ij ? ^U5i jp 1) \j*£ d» 4^5 *—4 jiUJl ^jp lui 

- * * > • 

, la a > lj^ap c^p i-j««^- o» 4*^ ^ 4*«^x 'y aji 

«XaJ 4 aa*«1a11j ^JiaU ^Jp l*]?L* i 1 «Xa 

c * c 

U *- { ^ (Jp Things ^jp o t ^ J *y dl t— j£ ajI JjuaJL « C-jIS""» 

* 

^hJI ja>o OlJJL l-ijfcj 4 c IfJ L*-a>1 aa-^j i) 

. jlUJl ^^P Ai^*A ( - /* s C , l t AJU<aiU*»V 

« ' 

A*jj\ U^dP ^L-j JJyJLjl JiJl iS[ « CJlS^B « JjjlyJl ))j 

)) L^lc’*'! jtjl I^aUa* (j c^4 ; 

® \* ® —j | i» **»> ^4^" Cj* “ ^ ^ d^*jl^ 

* » 
« » j! « jy*^\ * ij^i (( » o\ 

c t 

. jk-jl 9jU^-l ^Ml ^Jk^ail lJUj t Categories 
ji*jiij ji^ii (j (i cjiri) (_£ij y C^Mj jl j ^P 


A * 




Jtsil WL. j ijji Ol til ji c d-jAi-l ^UJI (5^ cijlii 

. <4Ip CjIjLp <J jUjllj 

jUjllj 

; OlI *\> -X*j 0<1) Ujj <j iSl* ^a-15^0 \ j-0 1 

O&l ; oA>* Jp ^JS^lijbj oj^-^ 4 -^^4* 

: ^Jd\ **rj Jp ^ 

J aJ 5j>-J t SijJjM O^- 4 £)^ll 

(j r *}\5 c ^jlUI ^p jl Ij^lIiI <Jjc£ Jij t <ui 4-ili^ d)L-jNi ^ap 

* « * 

oJ^lv* UJCp J - 4 J*J t *Uo; \£"^UjNI jl ^UjM l 

— «_jl^" (J UJ» oJlit jlU — ks j&jd\\ ije- 

J^~i _>' £_'-> <J^ l) ^ 4 '?"V* y“ : 4^*^"' 4^'j 3 ?* 

l» j»o-j 4J jl ( _ r ~Jii' *■-''>■ <jj>jAi) ^ 4 ls^ j*~“ er**”* ‘ OL»L*>-\ 

• * ' 6 * • 

«.A» jl li^pOJ <■ ‘•'^j' ij* **■y<£}i 1 (j ~« ** 

^>«ii Sjib^l {j^ij o' t A«ols«- Oli^P 

jlS3.l y* t 4_„_; iUj^/l (j*^ ^«jf (j i-jj^ *LiMl JS* o' 

J* ‘ ^Lo-^ll (j-j^ jL~i[ 4pj\^l 4 i^b a ^' 

Jmj »LJ-Nl ^gjj jlw^l j\ jjf-\ OUN <-~JL» 1 a*m\j>- iJa>j o' ij>»£ 

OlS^J (Jj£j i jfi- 0Jsj i}^ ^ 

IJa ,Jpj . jUaj^/1 ^ J.*-*'—J |l J*S/I jJ* ilioMl JtJ 

• JW cSjjS' jJa-- Jp ^S; oliJl o' *UuiJI JJt _p«JI 
«j^.i J* ■\^~>. 4!^ i ^jJ je. *LlS/l jLJl ^ UJtpj 

A ^ 



t —■ # e t c ^ 

jl j>-Vl j! ^^>«X jt 4 l*C« <jw*Ji ^la>w*L 

<^|p JjV Ij^Vl 0 iS^iJ lij It I J&j jli jUifljNl _/P Ul J>- Jj .+ j£*~J (j I 2j>tS. 

. ^1 Jl J>i! 

O&lj jl^lli c dJLtHj olS^ 4 ol^U 

4 4 jU>l>- olj U® *>\S" 4 IjiVl 

4*1p O^ -V>*j ^L*JI ^ l>* 

ai 4 *LwiNl jl te| 4 o j ^~ j £> jll*Jl ci 

4 JjJUliil JS" *ui z}j^i*j ^\p j l^« l5 —^ j>*Zj <L**£ 4 UjNl C^W^J 
l«XA <jL lU^sX ( ^ X yj0 ) 4^^jl 4j jtiJ 4I>--Aj ^JJI .Xjbujl Ij jjli£ tel J 

. JljJJI o£li J* fUJ! o&U 

*l>oi ^aJI jLjJJl jlSsli ^lil £^J1 dAJi y» : jUall Ol£ll 

* * c 

l*la>«i**l ^a>«ju%a ^ 4^liaJ L-UI 4i* 

, ^ f ^ ^ 

£jj^ IjUai jl UXc- SjUil ;>lai«l Jp UIp LJp 

tejJi 4iL*v* ii j£- 4jI ^^>vJ 4 0*aJ 4la^ jd l^>*Jl* cJ^*- 4 ^ 3ydp 

*L*^*]l ^J^ 4 4 aIs^M Ij-Jp <£j^~ OlwidJl J^Jp (Jbl 3 J dp 

) jP>jN 1 CJ15** C-JjJ I ^ o jJd I jj 4 *)L4 ^ o <u*!A*J I J ^ *>L^ \ • 0 

AfrA^JI J^A>“ y£- 4jI* l^JliJ j 4 l^*- 4 OlwajflJl 0^* 

l^jlwt* ^y» ^w 4 \ • ? * * * <S'j£ lxjj 4 dy>“ 


(Jl J~* \ • *, • • • C-Sj^ ‘ W** l _ r ~^iJI y cw>- ,Jp 

. ( 

OlS^J-l o U» J5j c «-Vy •yr 5^*i»* (J^ 4 \ j* , *, , **j t j*jf < jI 

^>-1 4^**jJLi v, . — >Q 4^s*w Ip^Jj ( 45 ^j^I A»iU?j <^A-jt^“ 



AX 








[ t 

•aaj c Cyj** o' Vi 4 tA/ ^j^*Jl^]i i*ijb 

* « « « 

JLw oL 4 Uxdj y~f- aIjIa y^ l^-UCJ o^>J' *'j>“' ^*aj' o' -Aaip' 

* * 

<—-JLp 4j I p-Py> 4 j lla l I 0jXJJ ^-*0 U< jwu l^^dt 1 yp 4 45^^" I 

4JJ OlC o' C-.^ 4 0j ^~Jt ^ Uj )) dJi 4 ia>-^J* 

4 4~C jvb *j^ 0 ^ 1 ' o' 'j-^Jvi' «A*j . « OlS^-' j 

Aj^li> ^ ^U?' o' d[ o jT-^JJ L-b ^oJL aJ' C^aT 

^£0J' o'^l' ^ji^j ^. Qi«/3^ 4 ^^jLtll o «aa ^*4 ^>l*»*i)l>_j 4 AmmmmJ' 

4 4*J'0J' AI*cb^ ^ )) I Jtf |^T j&j . jilail 0^1' 4;' y& ObLdJl o0> 41* 
uij 4 « a5^>JJ JjVS ^pj *>15^ l/b JiL 4 ^>-jl>- <J-*Ip jbp' 

^p — ^*oJi ol^il> *ju0j ^oJ' jjj-J-' oisai c/y,j 4 c 

0$<A£ ^OJ' J^llfll' jl^il ^jA aS^>*JU y\i ^jm\*JLa j' Jju )) Ail ^*L*' 

. (( \L*m\j>~ 

t , t * „ * 

iUl$J 4 Jj4^U 3 j^ .l* o'*-* Ajyjl o' ^la".«.> 4 l*U Jjl£ *—>^L*»' (Jj 

• 0*0^ C 4>*0J 1 c/^i i>*jj 4 

3^^' oNjUM ^|5j 4 Aj^iiJ' 1^*4 boj' ^ij)l 

^JdP ci *^"0i ^ ' O^J*' _y^J 4 j£*li' A^ljOj 

4 3 Op 13 oAa ColTo'j 4 3j>Ip 0>-'j -X*j 'S aI*^- 4 ^ju 

« * 

<_jl e J»<aj L« i ja» 1L ij^^d i—“LLl ,j* Dirac iiijjJ “^rj 

t t « 

. aJ'^ ^. oi o' ^ U jOjL o^iT aJ o' t jp\j&\ 
i L~»- ij^l 4_jL— 1 1 J>»~j : 

s 

^^a]' 'oa *Aajcu o'^5j>o* ^>-jJ' ^jA ^-Uo j 4 ^\m J5(3^* ^*Vr 

c>L 1 ^p o' ^p 3j^ - ' b«Ajj 4 a*pj 

Ar 



4.1a>- aL^Xw** 
. .uJI (_5^U-I 

jl&lf^1 p _j*_j ilAUJIj »Lj»js]J Ja-iJl l\*i\ ^ytj _j* : (Jbjjjjl 
» . * 

j* <>l* aAp ^-m-j ^AJi <1)1 ^UJl JAJAT t oLol>- 

4 U>-lj ^a>- <j j JTOl (jA^ 

A^f* ^ IAa ^m^wj c ^>*a^- ^AJI IAa ^Jp 'j^-) 

^LiJl ^LaJ^ AjLTJ ^j+a* ^p JjlijNl l-^ AA-^- ^UJ j^Ul 
JU t Vj— j_fc ^ Cjtfji-\ JUJ jU^-' Je- . J*i)l 

.ii jl/: JS- « apL- )) ^J*>«jJ ; IajI^x* <3 aTj^- 

4 aL.IT a^» o-V>*j j^SsJ olAJL aJIA-I o Aa jj -- SJo-jT aS^J-I 

c aA^jJI ^pVI k»i a^-jJL l*x>- <^5 *j 

^U>-l oIjIjiaI jl AjXJi oLAjAj ^Jl* 4 ^llixil) jjT^o iSj^^ olS^>- 
^jl LJ 4 au«J 1 1^1^. j^So o*>T^>- 4 lIAj^ILA 

. l^A a^JuJI Jj 4 <UUJl LjL>- j l^>-t^- 

c-~£y aA cAlT IjIj 4 ^jllail olT-Jl! ^L>Lll ^aj ; jlUi j,jji 

^Ijj a1$JL»j t jl£il ij* aLa (_$l (j ^jJJ L—«t*» L-li UJa.<d « apL>» 

olS^*jl» c -Uj lc» jJ[ jl^ll iiiiil (j libail OIpUJI 

la . ^i yi» #J-*JI OIpUI Ja.w> (ji iol^ *il AP^w JlUj »j^aJI 

C C t 

i A tftlj 1 4&j*m o 1 ^ ^-*P^ 4 A** lA-1 AP ^ ^ 

v^L*w i . L)jT l^.j ALa oL ^L- 4 uJJAj ^LAil aJ 1 T.L 4 

Ai 


*jua> U Ijjkj t (i <s^ j^.3 ‘ 

• JU-U ^j»i 

: jUjllj d&l If U 

)\ i ^\jiy\ jl jl£il 

<S** »4* j j5 r> ^ 

i “U^yi-i ^ t 3 ^ oUjii (_^<w 

U-Cp i^>-^JI ( j^* LsPj oJla 

ijAjiJ-l J_J9- Jp Ji *ljMl Ijj-S” IJ-Ap (jSvJj 4 J*jJI jj* 

4 iJlS^Iji^ jlj 1 Cf" ^rr~' ^U)U 

. . . OljjJlj 4 i—i^iailj t ( Jt< — ( j«A>- ij>-j Oli »L-M Iaj.i.^. 

LJ^ap tali t I^Ap IaJ^ap 7 ^-jl?" iJijb^ ^sjl 

t ^Jlkj i— Jjla]\j jl* J^jdl ( jf' C-A ijj j\ }js^jb\ 

Jjuf «Aa jliJI *4?rjj 4 iSj>~\ d>AP <J *.—>■ jjl-A>-l (Jp Sjjlij 

J^* jjA jta_j?-_j» \( 4 > t ijilll »L-i>*yi La«a>- ta_j>-_j oL*j!l_j jl£*JJ 

. JjAaJI JT »Li -A*j ^yiy^-y t jiUil (j JjuJl jl 

^ _ ( 

^ <-ljl 4-j iSjl 4jU«Ld}l <L>jj) 1 I^A jjUL* 

* I 1 

^->-jl>-^A U Ul 4 UjaP (J U L~Jijl ejyu V til 

i jJ>jj£j 4 Uaii-I jl 4 4 JUj£ jl ^ J&\ La* 4 »j j 

u*’^ ^ cT^ J^' ^•jl>- U jl iJlill jl <j*a*U 1 oLuJjiil 

c « c 

C |ilxjl j j^ t ^^lljl jll ^jI >«-*^1 4 +&JJX 3 ^*iJl 

ji>- 4^j-l IjlTlj^l V*^ <j^y^ •’LaS'NIj 

A® 


jUjlij ^p Cri jj%* iJIa 4 J ja &j U^ap 

Ol^il c? ^P ^ *jlj^-\ y A^J* 

. *S e e 

£ *~-/a,i lUf-j c <UaJJI O ^ 0- Uoj I j 1 >«-w2j 1^ I A>wJ \j 4 j U^J lJ 

t?' j* (j-^' OLTIjjVI^ jLjj^adl jUjJlj jl£ll 

if jUbjjiJl oUjJI_j otxiJ qwd_ 0^ (Jp i f\ t-f 

t c 

(*» <_£lj C (>>Ia 

uUplj ol^il ol uy 4 oLa*a>- (^wI>j*aJI ut«jjlj (1)iSsil ol ojy 
ojyU y OLO^j oLl^’l ^Jp j V J/u5^ I j j VI j 

. ^jOLaJ-I 

VjiL> „y* OUjJij ol^JLl 4 *uJa J yC y O^* a£j~^-1 j ya*. J 1 (Jj 

4 JJiaJl UlSCU jl JaIpI JJb (\fc*Vt~\i*^) ^jL-jiJl 

Jjliu (Jj 4 l^^i>- JixJl y 4juai~\ y <U-j3 <J \& ^Jpj 

( \ *\* * ~ ^ OlA ) y* j^~>- 4 43J^2 Jl <uUUll 4>tujl a jjk 

4 ( (3j* ) ; OljLaJI ol iSj? 4^>-Ul y jUjJlj yy> m 

yytl\ V (lip J y* U ^ ( i\yc* ) j ( jS^U )J ( C^ ) j 

Iua ^Jpj 4 C-jli jS^* ^1 jj^> u*Nl J! (J ‘w^IjSCilj 

Ol^ilj — jJUj> >X*j (iUJI (jfCJLol Aj ^jl U ^j»JU jfi>j 4y* w l^JiT OljT^-U 
( Wn~nfV) j—U CJlSj c jULl y Ic-r^ AiV jUilail oUjllj 

(j^lj jl^il ji XaZ&\ 4 ^iJJiJ aH[C *\j\ 

4 l** ^Jl •■IwiVl «w^Jy y U 4 *Li!Ai \ r ^^j 

JloU^ij j a 4 4_jU£ ^---J y 

OUjJlj Ol^i^ ljU>- cj 4 (^yvj j * ^ . j l OU^ilj jl^il 

A1 



<Jp \^> oUUall j\5sll l*' 4 jjJL*- jjj-JbjjiJl 

. J^Vl 

JL- *\a 3 4 1 ^-^v^jUJ (^ VYV— MiY) ^Jjyj ci^ (** 

4 ^ Jj jU^!lj ol^l' jb L u ^y 

^Jp 0^*JJ aaUsII oL-'LaII o' ^J' <»^JUJl 4+*&jiA\j 



: oUjJlj O&U) <( CJlS*)) iii \u 

l - * U i aJU' uIj uUjll^ j&Ll dj>- olitw*« CJlS^» Iju 

<j[j ? *L-iVi £rw Oli*>\p zjt- jl 9 ^j>“j 1^ ? OL*jJ'j jl^il 

ji o[ ^>" *L-2»V' Jj OlftUI o-Ia J4J *LJ-V' Oli*)U ^ j£ UlT 
? L~*>- iSj^> jj** Jp j>-\ j' ? Lm^- *LJ*V' iJjUj 

4 I^Jp l*.jy 4 ^' oU^lij o^i' ij* AjiLy^i <1^ ft C-JlS **d jj> } 

o' U^p 4j'j o^j o'^'j-^' oUjJ'j ol£i' 1^-' ^jp IflS^LfJp iJfjtu a£}j 

(jp *1 tj^AP ^jSslj 4 4 j'0j ^-A>- <! ^j-vJ Ol^i' 

'AjPj i'Oju' ji j^i' JjP O' rwij 4 •LJ-Vl j yO 

# 

o»j*>* Iai£** \ jj + a > Oisai )) j 4 JaAJ iOL-jV' ^laJ' 4^>*j < j^ N' 

olTlj^)/l JTUp ^J; ^ ^Laj lijJLr* Jf* J^" j* Ji ‘ 

, * * 

(_j^S>- 4 OUjJlj (( <L»-jliA*l 

4 O'iW jl^il ^1.^^ tj&- (Jp_j t *j 

iiljjlJ 4 oljjl iJljal I - J^UI ^\ ii \j>y\ 0*5^ ^Lu m oUjJI 

. « U^lA)I to^U 


AV 



JjVI AJUa^Af *ljVl OwIa jjy (jl (( Co IT)} 

jLjtfLi* l^l (( i) Xs* A^j.d'JL zj.^aA\j t antinomy 

jlpjto ^XS' 111 I (( Coif}) 4 j >-Vl j*}Uao U^C^-I jf lo 

^j*Py jlf li[ 1^- c-A^SsJ Jj 4 jCU-l ^JUaJ ® 

^ A> jj V ^ 

JT jl C*j j 4 l!Li o»~*.fj aj-Aa (S*" ^ £• 4 A#-Uh 

> j s ^ e s 

A**Up jLjU-l 4 <U«4> ^l)! j^ 4 4-*-*^ 4 jI U-Jk- 

^Jl S~b-X^-I . ft olc**^ jliL*C<3 U^j jLkiC**j c jl^*JiJI <—+*+* 

• 0 . _ C o 

^1 lij>U> j^jfj 4 A^kolJl ^|>- Ij Jdi ,£>y 

UjyiJI ^Ji-I *JjL Aj\ fctfl lil^ aS-Us <Jp <Ua jJl jfjC V j 4 J:>U> ^i- 

' e * i# 

t t * 

. A^iLlI 0 kfc JjOpl Aj I j!j 4 ^AAj^k) ^j^Jj 4 aJlJLIS 
O^ ^J->w%*ll ^ja AjI> { j J _X^' ^ { y* jL a^ l cJflilo ft Co if])) A»Ja,.a> jjl 

c 

; jl jy^Ci 

. jl^il J Lkjl 4 oUjll (j 4jl*l> aJ jlUJl ( I ) 

. jtxil (J 3jJ&- aJ ( j*vJj 4 jUjJI <J§ AjIUj a! jlUJl (‘-^) 

J* 4a*Aa jrJP jX*j Ic-f^lS" cjAdJI ^Jl >^*\jj^\j 

(_^1 J_fi* iJliA ,J~I* i li ^*A V ^V»Uil JiJl IaI^ t 

*l*JU# i {( CJlT» J*i \f jU^I M J olSCil i-Jl^ N ]ajJ, 

If-* Oj£j { j>\y>~ l^_jL‘ OLwsU^I 

( J^-JI ji i (jLjVl ^Ja (^1 4 jf~ 

. o-^* ^P ul^i^ l)I 

* * * 

j* 4)1 •Xia <~*£jlj (<—’) Oils"( jAjIp 


AA 



J-N> j£*J yl* 4 a\^OJCu» Aw<UT Ol-U-J 

t 

Oli t iS y^^l A>lf- -Up IaIu>-| Jij jl* l^U» Jyi? o^la,.*-* \ • • • 

yA Ajly J I j»Ay ? lii J5U ot jJ 4 vV ^ «^' ^JlT 

6 t j, 

jl t Ua»- (J £-_j*jil UjJ I A* till* » ^ t ial^^U iJajj»JI 

Aii>dJl jSuiy) AU** A^ai- ^>- AjiUl* aJi*J ONl>- ^ jy>U) Aj JjI 
jy^j j' *uN 4 —jl iuA ,il*jl jly 4 olig ui oj>3 jl ^ (Sy^L^-l 

. (( 4j1*Aj aI 

4 {( Ijjl ^ ® J* 4 Awajill o-Ub j 

^jAy ? jjta -Aj^j I .ally ^ aJIS'C**I V ^jJI l* jl <J)yo (jl Jj y 

<. oUyl*ll LL^flj jl <S\j ^ aaJl^-\ (j jl aL£ jo y 

. IA iS*^ ^ ^1 Ol < LSvJl jjAaj ^Jp Jjjj V A.^diU 

* > t e 

y^P (j£J >~I Adjylaj liytj ^j. A ~+S *(_£I j^/ aL-U 4 ../3„dJ li 4 I jjh (j5^1s£y 
^Jp yv» yL^Jl <J ys^ldlll v—-U l^lji 4 aUaAJ* Ol-U-y ^JSw ^Jp 4_s*lo jl 

aJI ^IflJj V I .ill yl ^ <yU*l*l* yl* yL5"” 0y^J ^ lj>ll ^ jl* ^ * * • Aji 

4 y^-^/l Jt^Vl ^Jp (yjlyJ jl ^y>t£ l*Jl ^ -0>-ly _j-* yLS*" ^jl aUL*w 

jl jl^lkl j Uj jj i *J>y* aJU-I oUA J LiV 4 (( C-silS""”)) A. ./3> 

Ijjl^pl jl j +&yj Pari Passu Li^>* ^a |^T ^/LiJl oJ>-j jIjA^ jUjll 
j\ oIpLJJ 1 ^Jp ajJj'^I U ^^ 4*0 (jl ^y* _r ^I o^jJb^l 

. d-l>-ly A;Ujl I y'^JixJl lji,«**«i Ujli 4 ^I^P^fl 

j l^yl I L$ ^1^ ^ I^AI j 15^ yJ AjL (( iJU> 15^)) *• ( I ) j A1*3 j L *a (Jj 

(^1 **?• ? ** -ii^A (j-J y&j <• ^l^il ^y 4 JU- jl^j iillA jlTA jI 

e . * 

aJI>- y+t/atj jl*j]l I Aa J" ’■>r >1 AjV 4 (Jl>* jUj (J IXj 



Oj^j jl liUi fjf-J . ( ^-Ujl ) 4j “>UI ^yf j j£o ij~*^ 

. iU jLUU 

s . c c 

1*^4^ ^ ^i*il cf?** ^ jb^il jl) ^lu* a>V fl --■ 1 o ~Xjbj 

. * * * e e 

\jr^* c5 Ia>*j jU^JI jl ^Ij j^jta^Uli t ajLmJLaU cj^IlLl 

Augustine ; t _ r - 1 _UJl <^ } t iWJI 

Non in tempore sed cum tempore finxit Deus mundum 
Jji A-uiJ (( <*!~> IS"" i) _j (( oUjJI ,j^Jj i 0 UjJi (J ^tUJI *ill ji l) 
luls^lj^v (^1 A*l>*l 0 jl aIIJ-I ^J^Si )) jb ( Ajldj ( j-*J jl*^ll (jl» 

i jiUJI (j t Ljljj (J jU^I jlS~ jli t (( Lj'VU-j tjljdJ 
jiUJI ol djA> jl J-a’U-I J)! Aj’Ij ( jiUJI (j jUjil 0 _j^j jl 

. jUjJI (J 

j* JJ-I jl (jj> i jl£ll ^j»ya£-' iUlf l Lai « C-ilS”» ijjj jl Oajj 
iiljJ^J jd^-i U® Jj t ^JJL>- ^y*?) ^ jbjJlj jl^il jl 

JO*‘ aj " J o'o*-' a*^-> ‘ i£rM J^' J* W* '■** d*J ‘ iiLr~^ 
<jjl» <J djJi ^ Ij^j t eS >-1 v* • (^tO «/* (') Jd-M 1 

t t 

lj£j >-1 0 j*J jy\$fJ* ]oJU^a cJ^Ca^Ij 0 jA iajl y jl \^a 4 *./3,+ fl’.jl 

A.Aj^iaj Lv^ II U J \^ J aiL- l L 

JJii La 4 ^- 4 twJj 4 « CJ15")) l^iL- ^11 ^>J-I CJ IT ^>- 

. ^ t (( w 

t jUjJlj 0^1*^ <1^1-1 ^j 9 ^jA aj^AJ iJLftj 
. (( ^5 *y& y* y& 





: tyi ill It-J ,Jl 

<jl i dl^ll d^A>- ^^Sdl cr*^' <J* *}* i}jc~s 

A-)-) jl “Ujd-I a~U d*j»j jSd jl (( CJlS”» 

jli*yi jOp *J I i_.S^i t UV« ^Ip -O If a. I Roemer 

t 

1*-Up_j t d_j>- Aj jj-'j ^Uadl d_p- jjX ^1 

ft 1 

£fy. ^ J^' J* *• ji ^ l^J j*Z ~.J ^Ji oJ\iJI C-J^P 

‘ dj-kH ^ jijj £f)i ' <Jr***“^ ij j* l?' OlS^J- dj**>- 

t m t e « ( 

lf~*j ,jp jliVl jl -l>j Jjb c <o jl jli*i/l jl X*-j 

t t 

^Jp ^ j^' Cjy.j 4it*^xll aiLmII *x*jl Oj^j Uxp 

j^ m Jj fj* <SJ^~^'' 1 (j p ®cJ^ c^“ 

J*>^>- JaIO *j*aJl j' U jy~A> IftJjbU Jpl Oli^l^-V' j' 

o^a» UaJl Oli*)ll>“NU 1 Oa ^Jpj c oO,>- j ip^w *UaaJI 

* c 

4>w3 OJ5"tj ^jN' Ji ^Jwil Jlijl J *fja .!' <JyC*w ^JDi jAj !' 

. o^idji Sy&U? ^d>'^ v—A-id^I UJCP 1 >v**'j luS^lJ ^*mA"J 1 I*Aa 

# * 

1^" ^ O'a*! 1*U" l~*J jUj!lj jlSdl jl L)_y ULfcj 

• 4i^P dLft jl JjV ? ( j-^dl ^P ^Jj t a_/vP jJj>"lj (( I 


: jUjlt — jl^ll oJj-j 

\fM i 4i”A*JI a j* ^O 9 0* '~ — ‘ L — * i~_dl i ^laj CJlS” 

1 I (^dJI (jllall jlSCil (J ^<P_y jl j^dc «.UJ>Vl jl JpjJ 

**f'y0j* ii^la; IA jl 1<~>- djIJ^-Nl jlj 



ajIS^" o*La CJlS" 4 J^Uaii y*^ jU ^Jp 

uJJj> C-Jj Oi-> l£ V1 4 y%£*P ^Ul 0ytU A^<»J*Jl a#^* ii £*J c a -^>jr 

* . e 

3ap il ^>*ij ^Jl *L^Vl i!_jL-j *^s*kj1 JUijl ^wai! ^AfsJ N 1 C-Jwu 

* j, 

O^J 4 ^-J*Jll! A^***JJ A-j 1 j J^jtll Aj ^liOl O^jl 4 APy*»o l^JJ Ia-4* 

(jLj^dJl OU^Hj (jljJjuiil O^il ol 4 ^-U- ^Jl* ^JJ.5 k -^'^ OtT" 

* . < ( 

jjjjLi^l jl (J>| >— 1 jil b-t jXj Jj t O'l Lah ' .* jli_j>-_j 1^ 

^ ^ t 

. I** Ol^lj jlxll £u*-l* ^ 4 1*AOi*J JvS^i i>* 

lit* Olj 4 Aj-Ltw* A^uOa y* 1 0>-lJ 01 1C li ^yu-JaJl y* 

* « 

jl U>“1 ^J-pO i A^~jJl Aj^laJ 4 03^41* SU>-j (J 

£yli ^Jp A^l>* A^I *Ia*pV l^» ci 0^1<v* OUjJij O^il 

. *L j*jiS1 (J aIa-L* a^I a! ^loVi 10 j& Jx* 01 C-*J 4 

jp ju* a;1sj iuAfi e>/ai ^ji ^ oiC J jL^i o^ 

OlftU^I aJ^U jyt3 Jsj^lai-I oOjbj 4 S-Ulo Ja^la>- aJ^AJ ^J^Ljb 

~ <jjij 4 >yJ-1 ~ J1 c iJ1j 4 c-jy*J1 — J^tjl : Ji* Ol^il J Sx*Ux* 

4 AAj ^laJ 1 6 0^- 0 £ Ip aL* 1*j ij^Vl Aj l^* *w«J 1 ji j} 1 J1 j| 4 

JU^Imaji Ajl lop ^ ii>51 jj-^o ^jjA^d 1 Aj\^* Olw^ljyJl jllPj 

jALyAJ O^lp IfJl jwo 4 A^aJl>- 4_vJtO C^IoAj^>0 3A*IaiII aJ^AJJI OjIaI 
^iai -Ai ^Ij^Nl Ol^U 01 OVl j j ^a r Jj 4 ^ “ ylv^ 4 {J e - jA^> 4 cr - 

(jy L11 AiJai CJir^l 1^4 aJI^ \ Ajj aaJj aJUI OlLt a!La» Jp 

A^j«i J5" 01 4 Aoi^ V AJj AAJj ^^sjlj-i 111 3 l^lajl «A>-I l^xiai Ujj 

— (iytJl : 1 J ^10i*1 a! 4 iaii Ca> 1 ^^l^li J5i/* 

1iU 4 *w^- ~ 4^^ ®l^1 (J i!-U*1 aJ 4 y^*\ —J^iJij 4 Sp-^itll 





s « 

(J C-wj Uj o-kdl ^jlyjJI iillj o\ Ujj^aJ 

(3*^ ^J**?Sh jl^ll Ij wX«ju- 1 Jj j^Sv^vji 4 Lc...^.4- 4 aJL^SH 

jiNl ^Jp ^»l^ll L^i- 4 <Ju*Jl o*Xa L^>-1 l»Xpj 4 ^UjNI 

i r J~\ *S\j>y\ jTUVl iUiVl isti ^l/JI Ujl^I ui oNl J^ad 

i>-Uii 4 aJj^- aJUx* OUaJ- ~Lp ( 1 ) ^^>Uw»Nl ~X>-\ ^UjVI 
oAa oi <L+^-j 4 ^Uaj j j1^j£ Ij-J/J j JjS^UNl dUa JfT 

C-nJj dij Ot Vjl 4 aJWui* SjjUc* ^jS^U^lfl 

^L^X* ^ b* A^A* l^i Idj 4 ^UjNI jlx* j 

^jj^aj U^*« ^Aj * ^ A^jJb jUjJI ~ jl^il aJ&-j 4jb aJl/>j &S 
^Uj^I o^\j A^J~I a-STIj^^I ^ <S"jA AlNj 4 ^1*>1 a*ujI 

. L yO>*-ti\ JjlS ^ jLlpl ^ji 4 1 

a^J- 1 AjS^lj^Nl ^jA aJIj jUj — <1)1^4 a-X>-j jl Ux^Cj 

<ijiu t 4.»> <u^»l>-j ijb lf-1 (*— , ) 

4Jb^a}\ o*i^ U^lu5j ^jCljl jUjJl — utsil ^A>-j ol C-Xo 4y«Jl 

— t e • « 

iSjJj j^\ ^a>x_*i< ^1 jl 4^«> j 1 J A-^vjJl> Icr^ u>^ 4 ubtf..lao 

. t It j 

c^* Vr^y l)Uj] 1 — jlxll o«X>-j 0^ t . . _a jl 3 jl ^ ^jJX* L> 

I I I I 

4 A *S*y&yA ^1 4 A< Ip I C.~J dl <S^ A^l>- A^lj^l 

^Ip 0jUU \ c ^->-L»-Aj\ Xp ^/JLsAAX* oL*j)I_j ji^lu 

• J'y^y) 

4 JfjJli! ol^il J Jlcd'j jp ^ oi UlCl 

^ Oisai 4 jl^il (j J Jj jl^dJ Ol^»XX V Jlfdlj O^f 


iji V t <u~Jl 'Vl 4 J V <Jlc^j 0^ 

oUjJlj jl^il jV c oU^ll “ ol^i^ o^>-j (J jU^Ji jl jl^CLl { jp 
4 ij-J wl>-V Jj c jUjJl “ O^J*l a ~L>-jJ jLwUj V ^jvl.^aa^ 

ci[ i>*l>* <J Uli J^-L oUjJI jl jl^sil 

« * t 

c-jNI* ^J****£ ^j^*-*** 4 l^- C-*IAaLiH 

c 

• lA*^ lF C ^ 1 cT^ 1 5 >^ 

4 |^t o^«iij ^>uJJI ol 

S-ij—# 4 4 y »« jJ I | e £**«A I0 ^ 1 4 ^jOtUs£ < yS£j*~J' 015^0 L* IS"" Ii| UI 

u*iL (j^ 4****jJl 4j ylsbj 4 l)IaU^ 0 ttS"" lj.il OIjI^ 4 1^ 0 J 

j Jw^p ^kliL- l;j^l lil l^Jp Aibil LTI j^y\ j5"uS/l 

ilj-U J5^ ; ^^>-1 ojL*j jl oUjJl ~ o^il dU>-j ^r 4 <a]&£ OUUM 

^M*>4l ! l 4 a> _J&J A^b^-I AliL jisj 0 I 4 jj 0 \Sn_* i*UJi oUj!i ol^il 5u>-j 

. AP j*s> ^Jp «X»X*J 

ULj^ jl 4 Lil/o! cLJJ^ <*—->^Aijj 

OULf I J[jrw iiksil jUaiVl ^1 It 3^1 jl ^Uj 4 die 

* e c 

£-Ujjl yi OljJjj jUaiVl «4 a A>-l jl J_ji jl 4*JlJI ■ <uil££ 

5_^JI 1'j.sl lil SjSCl) Iplajjl jCju jl ^lai 4 Sj^JI 
j9~l <^lj ii!^ U ejSvil C~«l jUj t jJp-I Jaii\ I j* j^j iL~£ 

<—J^LoNl i j*JLij i *J V J_jla!l_) jjj—Jlj ^liij'ifl jjA vj*iJii-l jli 

t iS/f ibySlI jyAj J^J.1 Ja U*Lii. lil 54 jl^ilj jUjjl jj^_ 

jtk I Jot ^ ,. • Sl . f 4ji»l ^>^jl (J* 1 ij^jl y UA^C- kj)A^ 1^ j 

^l/j JsaJ.1 J>-b jl *UJU!I A>-l ^aJ U-Up biJJA^ 4 ^LiJj'Vl 



-Ao*l ^|p AjU 4 A*j j\ err* J* ^ 

. *A^l«**U zSj>%it' ^Jl Apj-wJl ^^Jp -X*jx> c jU^ll Ail ^p 

OUjjl ~ S*A>-j Adj Jb ^U»t ONl ^Jl Ai^JtiJj 

A^lii-I c3jj1sl 1I ^Jp ^~u d l X>J>j ^ 4 JyJLAA^* j UjJ jl^» 

jlSvil jl J^- 4 AjiL^lflJl oAa ^UM jj* 4 UTjX ^JiJl ( j^>«-iJL) 

uUjlij jl^il { j j ‘^ a> oUjllj 

*)J \j& oli 4 Adj^laJl a*X a ^wla»,>■»! ^1 1^1 1*1 c ^jJ^j 

i aJ^Lw oi^ii aji£-i 'Vj ia^>-_j aj 

4Jb^a}\ ©*AA 4--^ I y* Aj 1 ^J-Ls) ^ 4 If^wAi ^P Lt«M^v> 

^vuUl! frLj** (_£^ “ AJjJlU frLj-jtll *^l->«-Jlj (JjLx) Lo li 4 u^u*i 
k—^U 4 maJp yuo ^^ijl ^**<*Jl 0^ 4 A*<L*W^/i 

jUjJi “ O^S3.l f-y& ^Jp AA*2^ ^ U;*^\j l^LLj 4 JlSslI A^J-j.5 

. aUISIII KS’y^^S yA^- N A.l . <a A* . I \ Ia^UjI *y^ ^Jp J 4 

aI I jp j?t*j Aj^wLJl ^-voUli (Jjljj ^Jl *lyj\ o^ ^s-jtj 

iSj~~+* <£\ ~~ iJ^aJl Ajj*xM oU 4 <jl^il <jv 

. <—*>yv!? Ij JpL«j Ic 4 ^>-1 0l*ui — C->1 £\ 

(Jl^^ ci 4 aju^JI jUxJI illff^l ^y* L^>- J^>*juJi 

frlil AlliS^ ^Jl> U OwU 4 tyj> Ja ^l>wi (jl aJI JuL» N 

e C * 

4 l1| ^T*** If-'lp ^j^-*«J L--*^ 4 aJ ^y+*ju 

e t | 

i a* ji^ 4 oIai^v^ j^kiU aLw«-j i^-0 ^m»j aji ^ yj^LzSj 

, >l~ ) \j j*/3^ \ ijy 1 y '^rj^ a^-IjUJIj <Jlj^jiil j&\jia]\ cJjI-j yA 

4 jl^il Ajib^l OU ^\ y>j jS V ^Jl # . . A^«JajJ.lj 4 Ao^SsJlj 



t aIjUmII Jp JS"" J»Uj Ax-Jajl jl ^Pjj ‘*—•’I-jI^II a jjh J*J 

OUlaiVl Q jk « a .~ t ^g»\)\ J* jiS/l yJ$ SLxj ^1 ^ a-iljl jSfj 

OUlfl Jl ^ V 4—4_5^i AP 4_.j JjOli 4 4J 4jCU jiaj aaL^I 

ftA Jj t V*A Jj ^jOji I jSj «U»Jl a.>.Aj£ 

OUUM ^^p c i—dlc**^' Or^ A ~*'j* <ij*«* 
. u?$j cOi>*j ^Ul ol^lS** 

*Ljja)I *L1pj ■illc'V' < j*j>* On <u*Ax)l ^jJL 4 oljj^ Jill IJa J 

Ol£ll AjL£w <jp>- ^|p 4 <LjLwjV' ^»**jLii' ^ lp ^5 *L^jJl O^-^j A ^jOJl 

a*pLj OUjJI ~ jl^It 3A>-j iJL^^I *ui c^J" ^byVl 
4.^1 iilff - Vi A^- ^ lc^*J 4 l^J OjJ^-^ 4 Ljl A-~-jJ' A>^iaj Li j£* ^jl 

Ji fcUjfl ^uii a*J* LJ jl J>' Jl 

. OUjj 01^* J[ OUjII —0153.1 qJ&-j ^ Jci aL*mj 
t ^ *— J iSJ—J! ^A>-' O' yc\s 0^'j 

4 aIS"" jlUJI j P * »a ^P .Jj 4 *u5J—J' ^wolflll) AjuJflJI JJ A*J I 

• # 

01 IfA jjy* 4 iJjJjOl jfa\£a^\ y* < !)L*lS"” iJZ'Xa OJ>j 10a C-Jx> Uxp ^aj 

4*40^fl cJ»Ia13^VI Iji^i ^ >^A£ 4 AjC^OaJl AjIsA Ji Lp y^>y l>Ja^ *J La 

. A*lj yPy AJb Jloj 0 l53' 4**A^j'j 

4 a*£DI *-\jyJi\\ aJLwV' ^j-woIaII l\j yj y* ^JaU UJj*i ^j£- Ul 
4~&jA Jli 4 3y*Uil A^k^-JI l^- C ->jA ^jJL < S^r^' ^—*jl?o j£ 0 L Olc^' 

•■IjJjf („5 ^UajJl j Al ^jrjAllail OL 4 ^'^ O'^^-ii V aJI 4 ^^ AhwOjJI 
vilta J^j 4 viJLUli ^1 p (J Oa*-J jAj i^i 4 iJL*oV' 

4jC*»LlJi O' 0^^ 4^'j AaJ 4 ^|p 0V AA5 



j_$Jl5l J-i! (J 3 *^ Aijl 4-io <-^1 AA*Jj 4 (_^ailall 

^U- jl l olj>«*il ii-U* ^1 p I j>~j* ^ tJ*^” l£” t aJp 

iJs_j-» UJUp-_j t tjlisil jUjll JjJ>vJ A/L^ '-JU®* vl-jji-l liiUll 
Jl jUjJI — O^IA oJL>-_j ~>ij viiJi ^pj 4 ij>_j£JI OUjJI ^>1 4 ^p (jU®* 
jyjJUliU iilS^^paj dJUi J* 1 } 4 4 *^Adl ift L - 3 * ' •■* jA*jj dl£» 
^^IsA-l oA»jil — j»^~* (_)^” ^ j*-® 

■ i/^y ] 

: vJl i> 

4..,„'Jl i^laJ l(- lijj* Ollk>-!)U.I liilj 

lx b ^ JcJ (1)1 JL>Mj 4 ^ ^ • o a^m ijrcJiXjJ 1 4 ** 0 j ^11 t ijLjjjiJl jl 5^j^l 
J^X ^ iJlfcj 4 (_$ dJjbLio lx Aj^licjl o^Xa jl 

UjjJO 4 ; .-~.U ijlaj ^ _jwc!l M jJJiJ t 4~s<ilj 
I^A) t ^ -<■'. «L£>Nl *il ( j«wli* J_jt5 t oL^LjJ! a*L Nl 

. ObjM _jl ol^il 4*jJ» (j^ *(_j^ 1 l£^ V~* (jJ 
jUplj 4w>ljjJl ( __ r —- j lii.^ jl cfrj ^gQ* t kiAli 

jUjilj ol£il jl i jJ> jjlj jl J^Jill ij* 0_^; -** l*AAj i 
^vlXiS*ol»j3lj jl^i' Cjy. jz^^j 4 ol^x* le-r' 4 ^**> 

fS J-U- | » ^« 4-* iJjlil (_$!j 4_U-ljJl_j 4j»-jlji-' 9/C»«i! 

ol^ol_j t oU_jJI_j <jl$L»A) a~~JL ^ iJa 

. jS\;>y\ oU^ij olCU v-^ 1 ; 


Jaj Aj^Isu jis> ^p ,Js)) jUjJI —OlS^il o-A>*j 01 

J 4 » 4 (\^rA- \Ao^) Alexander uyJLill jl&l J 

— Ol^ll Ol (SjiJ t *00^1 C->lio aO^NI Aiuii-1 l^l 

i 4 ^luJi <j iju_j itu^j jS"\ u* oujJi 

wU) £ AjA^lSfl ^jP^ll jU^Jlj ^ t iolll A«flJj^- 

jl>* oUjJlj Ot^il 01 (jiAil 3jl3Jl J5" ^Ij 

. ^OlAjilj O^il <jl>“ fj* ^A*!! 0l {J,\j A3l U1 4 JJL*ii 

: OUjJij Ol^il o^tec 

^Jp l^Jii^ aoIII C->Ia*Ju 31 ^L*3l 01 01 4 Ajl^Jl 

. c . e * c 

H 1^7y aLS"L 0^>Jlj ^Jj 4 *0»>1A>“N1 j *10*^1 JS^Oi 0 y/* j^Aj Ojjai\ 

4 <^ ^£p VmmT/JI i«jjfc 01 A>-J ystf>Ull ^UJ| 4 0l*^|lj Ol^ll (J 

LJi Oji^- ^OJl ^ !>/p j o ^saJI *^*a! 1 OlpUO 01 

Ol^il cj j ^ Lfej j^*j % 01 0^^ iUJl v!^1j>- 1 ^jp ljU>-l 

g * 

1, a1 * * * Ll -_ll*J It. ia»i ^ 4 < 5 _J 4 4 jlj ^ ( 3 *~* 1 * 1 ® J ji*j 4 jUjJlj 

, / • ( . 
y^ynjCkJ IjlUi l*jl ^ *X*j ^ i—4 A^**d~l ItolS^Jjl ^jyp 

ij® ( Jii 4 oUjllj ol^li ci l^-i ( J~*^!i *X^tt •*—-*^ <^1 ki^l-A^-Vl 
U <aJi£~\ (j iSiyjij 4 j_j^JD ^.il a' -/« ajlii iS^Si ^ cS*' 4 ^ 

t> ^ oi ^ ‘j'^ ili ,j ^ ck> 4 OUjllj OlStll J JlS>l ^c 

* 

. Ajtut^-1 ci^ - ^ ci^" ^ Ij ajo^aLI 



« wails' » «Cp Jl£ii 

4 lil-l^- Ji_j jl^il “ (^•J-l iJIjiNl o^l** lj[ 

_jl 8 SJJU A 9j*i>P 8 I) l*lj 8 I ,j*«i*< 

Hjaa iil^i t oNjiil sijb JjU; j i_ jI^<!A! J*) a |*+SD » 

<uiL o' i j\>- ^Jp <• Causality 0 ...- J I SJji» ^1*)' 1^ S«t»-'j 

gj o~^ Ci>* -li Ujip O' 8 oJlTA tJ\j i jladl pi O^IjiLl 

. S>wdl o-J» ii'Ac- *j*p ,Jp oilJb-S/t 

JLp 4 SjL**>UJ' Ijtp cJai^ <-JjL»l; j^lai oNjil'j 

j NlSCil U jzt -1 Oii 1*1 4 Ji*Jl 'il jlUJl o-S^J Jl£il 

Vl£i' oMjil' j^pli ( _ J LojSll ^(Jl ilp ^ 4 jiiai' Ji*Jl 

. tflj jlUll 

oJL *'j * a -J U! I o>l^-Ux*' JS"* Cfc^j 4 ^*j1£~ 'SIS 

Uc *itjk ^IjUj 4 jlUJ' o«i-' o<15”'ji^l' (J*lj *■—<_jL»' 4 

l,- j^aJ SL*»j b*UI (j-J* 4 o-U <L»tS X-'j jllpj Jyi*)l J»-lj 

jl jlUJ' <—«Sjj ^ 2 o 8 o— 1 1S^A (^A! jt-f^ilj oolS*O' 

. jlUJI iijX t_5Jtil Ji*)l 4_»«$^J 
( ^Ip J',' j>-y ai-j-tJ-' ^*J' (Ja-S^L'j 

; i>UJJ \ 'j**za ^U-*l SiJ| o »»*JiS ( 0 ^? o«<*t^-l 4 UJ' jllp c)' »-iuSj 

4 SjjjJI pUj-dili jlUJ' 4~il>- •**-' ‘ SJLw^II ^joUll jllp jS^U 

3j^S Si*>lii' ^LiSfl jj £»liJ' OLiLail jllp j?^' oJU-l Jpj 

^ 4 jllp JT j i j'XrfiJ' ^>0 (j!' ‘ 



JWbl fLiVl J.lw 4# LI JJ < ULc jI$J 

ju* j 4 ^jul^ 4 ]I ^^4 <UiJuS^ <Zj Ip 1^-3 (j> j*** 4 4jjil^P l^-l ^Jp 

<jl IfJpj 4 <ll>- (J 1 ^~s4j ^A (JjJl jCwJl (J^AjJI C-Jljli CJJi 

. ^ <»aj i*ir i^**i^*xj ^ «aa«j 

CLteTliU 4 4 JUJI <iij*J.I l^ 5lj>l Ul Lui ol.ij.xi-1 ullLJl 

4 |il^fcJl JS" (__$ 4i^Lfi> If-* I >\*S' \j J^- (jl Lj*j\i 4 ^J-4*Jl Aj^33 4w?l>- 

<***j JJ^ dljj (jl ^uia.1.»>.,» (^UJI jilxJI -1 a a$ (^«Xs^j (jl Cmj 

c * 

j ^tuJ jl 4Jyd.l d-U& ji j!U (jl LnI^JU-I LA 4 <U*JDI Sj^-Nl Jl^l (jjU> 

4 ^lill jllp olj\>- jJI ^ LJ^ap (j <Ls^m ji Jj (jLw^/l 

\j\ i]jv CL 15"oj-cJ-i c^lj^l |11 p jl oLJj^Ssl\l jl Ip (jl^-M LI ^!j 

#iiydl 4*LU)I ipjjl c^l>w?i owaj Uj U-Cpj 4 tj jAfi’ (J lili£ 

c 

. <JL» L^ L 

Jl£il* ; a,- li-. *aj (( CJIT» Xf- 4*^*1! Ajjlij jl L^Lc 
j JiiM c^J l —^l*5L “d-tf IA ^1 ijlj^Vl 

dl ^ilp l5 ^ Ltil ^ilp c3 ~~ jl^Jl^j jl£ll 

t 4-JUJI 4Sj*j V (_£-iJI_J 44-*jJI ( j-</liLl ijjJI 

t it-k5l (J (jUwVl JJi*JI tj* OU®l~* j»^jdlj i!ljJ^/l Jl^<i>l 
jjaj V SljLil jJp (ll^*Jl tj (jJaJ jl cSjj>/<^I jr* j£l 

^ ^Lj^l 4 j Jhas l^l t <»^iJI ^il^*!l 

* • , 

ti%Pjl (jrV I4**JaJl ^P \+*p jAi ijy 1^1 l^pl 4 llJ^AP 

« * 

JT jl 4 5jiUJI ^jP LijV IfLij ^Jp 4, « «J aJ I 

4jlSj jlWl <jV O^jJlj (j\^il & 

' ^ * * 



Jp <Lj jA *L-S»S/l jl jJJi w-^v- 4 jU^Slj jlfsil j 4-~JT'Jb ^bMW 

OUjJlj jlSv^l J!A>- ^Ja^o lx~o- *L*apl cA[ 4 j>«-JI I*Xa 

^JS*" ^|p y**<o ^’•**'*'*•1 ^ l..i^wJ I 4J^\p j I L . »m^ * 4^iL^jl ^ *sAo j 4 ( ^A ) 

4 4**^**jl jj\> l^jf 4jLdX* ^*X«j 4-jL*oVl ^lp j^ 4 *L-Nl 

* . „ * 
jpjr L»~*>- *LapI <3 ii_/J 4 *jLa>-Ji ij£i I^aJ 0» j* wita -£****J 

UjAP <j jJb£ <jLjVl Id Ip ^ Wj\>- jl 4 4™JI ^jp U-Uail ijLiJjl 

L^c 4 JI*a>- jjA* oUjlIj jl^il (j JisMj 4*~~JI ^JJLj otalp 

■ {j*j^ ^ L>V ^idta j& jl 

« <Li>l^JI)) .»^i<alij iJlj^Nl Oj^J ^jii t Id* 01$*" lil 

4 43^*ll 0«XA jfiji OL*Jp jC*Z+* ^il*Jl ^jp Llf jka <Xju oUI^p 

0J^>- lf-N 4 oL^I ji Uj ^ bd** ojS^U 43 yd! 6Jjbj 

OljjyvSsJVlj OljdJi i Ip J j^^L*w ^ydSlj &*X>-j jlUJl Id* Oj^LJ 

4^ 4 (( d-o 15^")) ^J 1 ** 4 cJ^^**d«3 «Xj j IS"* 4 4jlil3“ I \jp&“ *Xi 

t . t * • ^ 

^£j?*l J<_£^>-1 ^\j^~ 0^" 4 Li^d-jiJ UU ^>li? ^jo 

c « 

4j^lii 4ij-X^“l 4A*dAil 4i<Lx«^l U ^JS""jl ^5^dj jl 

e ^ c « 

^jl 4 4>jlftf 4 j^Jjlil 4l»«^ oi 4 f\y*0^ IJLa cJJ p"* CJlT 

4 0^£p 4»^lii-l l^-^SyNJ U^AP Ol (3 4 4~~jfs^* 

43*Xsa!L 4 I^'jUj ^Jl 4juJaJl (j pJbl**J LiJAP jl 

• j***' —*^"1 <£jL*^a)I U-^ uJ^mJLaII 

^ Li JjI^aIi ^L*o |iU 4 JJ^JI jjX*j i jliJI (_$ jJI jAiJI I 

j l^JUS'L (( CJlS , » AaJ t jjp <JLi iijiM 

. a^LjJI iiL1 a4^ 1*1 4 JL 4 JI H ^*il C^>-l j jj^ll ol j**ai I (J<_/ 4)1 


^ • \ 



, 0 jjb Jl 

t /*j**. lf*b -*>- ij 4jb U ' iiy*ll eUlS" <c~jj jjij]l (J_j 

ir*i ‘ Oyk">UI ^-“jv j LLjJLil x£ t 

Ij^il *lj^i 4 >A • 4—lill bljj Oj£j jb , jz~** «CJlS*)) j\ OjI^jJ 

» * t t 

*^ajb Ujlj jl U^-li jl t J^b jJJj 

ol • luJ.L jir <Xo] (, 

J^toll j*> 0 * ffj [ ^ ‘ V.'t* cfc y iiyu> ^jJ jl 

l olillll 'jt- **jA* ^ lAjP-Jj jl Ijiljl ^jJI i*^*ilj 4 ^ 1 J»* 1 J if-\ji~\ 

j[ «Jtil J-*-* (Jp Ijlji jl Ijjljl -btJ 4 -SjJbi-lj 4 *ij^~\j i <il ,j^ Jj 

. i^iljil ijjb dJJ-iS^ bjlj •/- oiljVl 

* 

4 4jLa)I OUJb 4 <£*JLaJl ^jA <l>*^ll uJJj t\.^Vx 1. 

^ ^ 3 Up i£j** UUjJ> U*j ,1 4 Ij jil yS\ 

ci ^£>* j*f (J aJLaJI <jyd. I il^4 OolS"" 

* 

AJbj^Jl ^jUil 4 J jj^vJ^I 4i,Jil 

b|fpl ( 4 W i.« lrjl l ^lp ) *b£jl (( .—*JIT)) (^Ij 4_A»5^ bjlj 

j*PjJl (_i| jJ*0J b* J*J 4 bkj»-j LJ jif- (J OjjLwll 4 *LaJ| iij*Il ^Jp 

jl 4&{ V £«pSfl (J* jl 4 -l>-lj £ji ^ jj^J jl ^ ^UJI jb 

Ij* (J t-) 4 <~a» ijjjiaD *Syt Ujif- C-^bl* 8^9-lj Hi jkj VI Lj j-U> 

. <Jp j* \f biUitf U jJU jlbJI J<e£ jl jJWJ jirii 

, \ ' T 



o' Up aJI 9jjA; Sir Arthur Eddington 0j2Sj.il yj' jy ^y 3 
ii yl' (Jp lj\jp' i A*-JaJ' y ^ydU- ^1 p aJI AA*aJ Ji U »lw( y 
Siyl' Sj(_ i' y~^ A-LliJ' Aiyl' a-ifc O' ^S. ‘ UyJ' 

Jl UUy j! U jyi ajU ji t i>i C-J t Epistemology 
0*j tbyaj' aIUp aJ' <—aIi^ (3bjyj' jU" (Jy- Olpblt*' 

IjJI 'Juj i ^jko cj'-sj' ^Jp diJi j -tsf Uy~i J-«Ul' (J iy* Ojji 

Oji^lo' o' t AOyiJ' ^(pyay (Jp N AjUal! <•!*" yO'yitJ' <J* 

- 1.^»S| ^ i h>-jl>- A^pyyy A*Ua -LaAJ N A. W .. U , " y- Ud-P 

. tj _)JU <A~JaaM 

. U>1>- dOU fcj y0 U <l*lp 'Oa_j 

--" y 0^3 c <Ljlf- \ ap o ^|a! 0 «yU' 0'S""^ aJ' yy \ci l^'o 

jU dJJi j j&yj 1 j_j^i' (J oIpLJ' JS” O' 'U '»_y y 

dJlta <3 L>0*>-' ^ jj t A*aI^-' apL* LJOji OIpL- lj- la .. <at ^J' aJ j | — " 

y j£L«oj j) dJJOJ idly AP^-o JjU N >jJd\ y£ij t i3' 

yj 3' UjL->- (j jja--tj O' l iijlaJ' a*4t ^Lr* o~L*j! OUUI ^Jw* 

4jOj. C <_/* *^«sa11 4J^a1amJ 

( c 

(Jp <j£U 0[ Jo- — o-LaJI oIpLJI (j I UJ L » »u> 

8-u*J' oipi~J' (3[ jiiJ' ^ '-U*J X' —(3^1*)^' 

t-jjUoJl JjU jOp ^^>-' \ ^ • o —\ AAV ^y O'yJI ijX> Jpj 

i iy_jL*>*V' 'Ojs jji* (Jp Ui lf^« * j .j^ m e$' '— 

a-t-*-J' OjIpL»J' ^J*?- O' 0^11 a^Ip aOp ^a ,.l'^ c ^1 'Oa 
\ *r 


JjlllJ jl LJp (_$jjl (_j*iL) 4 ^*1 

t ( 

KA U Jaj ^JaU ji A*uJl Ujl^* oV (^1 4 ApUl J ^ * ;* * • 4PyW 

J**y> ji J*>wJJ y* Ajl^ JyA l*Xp o»I aAj (^jJI ^^aIL y£sij ~ iU$3l 

(j^~ ^.£^1 i a*m^\ ^-y |i A*UaJli 4 o«Aa U*ll OJwo AjV — yWiJl Jl # Sy5li» 

<Oyia*ij A***U»Vl 4>wJ! yp jaa> Ul t ^a]I JI y*?jVl y* oySliajl <ui 
. . * 

<iU 4 *tUuJI AaIIa* APy* <jl J*>wJ J y* Ajl UyA> 4 h^*sU] AUb^jiJl 

. * * * j 5 . 

J»^ ji JoC^I y^ Ajl) l^P J-SAJ j\ A>*-^JI y« A>-jjJI i j~X j U yA> y>jC 

, a** ly** o *AjcJ I Ip LmaJ I 

jJI a^UJI ^jjL>»JI y* JJU ^up JM>- j-4 aJ^ UU*y ^Uju-VI ULa 
( j^*-^ jil O^Ul^il y* l~i>- —J L*a ol Lpo y^J_j 4 La U*»*p 
5*LaJ1 OIpUJI jl J*»wJJ y* ajI a.^<Jl«JI c-jj L>c]l J| <L>-U~I 
o«Xa <JU yiai£ yJ_j 4 yVJw*lj7^JI p-pUp J*J*I j\ y^cil Uj£-J 4 Ajw*ljl* 

oSf t SjyS^iil ja a1*15sJI apj^-A 1 ' dJJu Jx* ^ysf jl oUlSsJI 

y* 0 LS^yVj 4 l^jjj I ijjij Jp 4 aU>-I*AJI Lj^ULaIpI 

yA jl5" d[ Ul 4 A~La)I A»y*il dlli cJW3ji (( CjL$")) Uy«*Lj JJU 

A>-jJ> Jp 5 J^>- JfT yp Li'A'C^V AJy*il jJJj (1)1 ^jl (jl^J cljjlSvJ^ J^Lc 

* * t 

^V*JU ^1 O 4 4 ♦wJjUfcXil ^OP y4 AAl^J l C j/Ajl ^y# 

t 

. y>- I *—Jj U <W?J Uj -li ^ j l>td I 0 Ua 

4 Oj^*l L^Jtil U ~ jUiX>*l> — p-p^ 0-i.>wi 4 0I ^ J*j 

. ( 

(J*- 4 oU-L-Jl 4Jl>wJ ^je- ii LJ j ip (j L-U jlj 

- * 

Jj>Jl yP UuJ a #jfKA )) - aJL> l^l Jp (( CULT)) JJU A*y^Ll dJwA ouaj 

y* Li (jl ^ 8 aJlaaSI Aj-XaI*^ Jp AAjU , 


l^JI o^J,\ jSo: epistemologically ii^ail ajJsd j!>U ja IjJI J-^Jl 
^1 AaI^aII c lyJI ^jJI ^^p 

a< 

0| 4 ^Jl* Nj li 4 ^Op ci^ J+& J L) N 4 N1 

* i 

53Ip ^.fl ’ .y a i I 4 « «J al I ^IJS*")) 0 Ij 4jLc 1 <_$ (( C-u IS")) ^JjU Oj£*0j 3 1 

t . t » 

4 (( 4^>-1 <w^ljLlpl ^jA 4*15" t 4 ^La»I If-1 ^P 

# c 1 

1^-lHU-l J^>JC 4"ilJaJl L<ajl Jj AwaJj.H Cjy^jp ^jp-vJ )) 4 jI 

« . t » 

4 (( <uL* <Uyc* lflp Ol l*jl (Jj>- ^ 1 Ol jLxpI 

^r^vixll ^Uaj <Jp 3bpl iS^j 4 U)_^S"1 JJuJI » ol 4iUi a>«o$j 

^Jp ^3U 4 j1 OjN 4 4~**^’l 4 j 'Jf>- {Sjp**" 4-M.uilJ (^LwNl ^J«4*Jl 4 j (^ll 


j! y>j <jj>yA\ j!A>- ijA UL~^S"I Jp! jp 4^*11 JS" 

^Jl tOl^^^lil ^C^JUaO 4^5>s3jJ 4 4^3 l}i~l O»lp^*<0^i.l^ »—■ ) I-X>-NI ^wwUwJ 

. (i IjJip UL—.1 


i * * . 

4 —S^J 0^ (^l-^^l £_yJI lo** ol Oj^>w^l ^S>ji 

4juJfll) 4^-U \bj£*j OjO^- ^jA Ai/bJ^ 0 >w/>I ^JjJl 4 lljj^AP 

4 J^UJi iv-ljOl Nl J*Uil *U ill NU lJu Jpj 4 ^£JI 

< « 

C—>jl>vlll JS" *6?l*J 0>*^j ^ bljAP J ol ^J^alNl ^jA ois*" U*JJ 

lj^Oj jp 4 frb^ill J «u^L-Nl C-oIjiJI t ci 

4 L13 4 .11 I jmaAi L* ^1’^ 9 . 0 ^ I 


^p tJLx^ A-^U-^I (( I I^J>* ojIopV 

Nil* t ^^-jlii-l ^.UJl { jf- i*1*>*X>Cj N l^l^Jj 4^jl jjl UjAP 

Ji*il ^ 3 *-Jwj i 4 ^OaiII 0^1>-j 3 ^4>jl ^ UoiP h ; djA+* vliioJ 


>> 0 



Jp 4-j^P jUI La^S"! Jul 4 A^ujajl <J Jji*JI <W>J U A^wkli 

_^Ws4l) ^L 3U>-I^JI <W2 j^*J t C*>b^kJl La*« 0^3 4 <Jj^^l 

4^. l -'*»n.ill>j jl?l (^dji 4i^*r* (_$ L>^ Ajl^Jl 4 l^Liw* 

• < ( CJ^ V*[ 

. t % t 

If- J*u)l *Lj*a 1J ^ryl^Ali <jb <JJZ>wJ>l ,*«Pj 

* * ^ * * 
I^aJ 1 Jfl «*«) I ^^P ( ) £’*" Aj I ^1 Ip b^ I I (1) IT l£ j 4 »*o I 

. * t . t t * 

ali^fl J JUI ^JIp iJLa jl (■,/W <jl A^£«*l (jjl 4 \^J>y+Z~J\ 

^ i ( 

, 1-Ajl a!*Aj ^ U l*-i.,Aj 4 4jlP ^A |^P ejbl^- ^Jjl^d3l (l)b 

jp d^ai-l oV 4 <j*>U?Vl Jp dJJi J*i jl J*jsM jf ja aJI jJLjj 

. ^ # * c 

4 Olxlla.^il (J l^aiLj ^ o . « ^C . i b^^^«JLw~ol A*^JLp AA*A>~ (J^l Jp 

* . * 

jl J*#j 4 ^klLl ^a J^-ij (3 If-wU 

if^ip a*^IaJI c^lpj^^Il Uj j^- -uV a^aJp 4aJ&- <^1 Jp ^Jflj 

4 Aj^wlJL UL^S^I jl J^w- Aly*^ Jj £^>^Jb Vt t-lft bj^C Vj 4 

A-ijLil jblpl JjP 4 aJua]I Aij*li A^JjT 3jJ&- IJ*f-j 

c 

. 'Waj l>> A*^^J*JU*w I 

ul oISkaVI (J <51 AaI*j jj^S*^ jli 4 Jlix <jJJj> ^jJicSj 

4 3^ \AtV jjj£iS/t ib^ 4 I b )y I <bS" j I Jp L?“I ^j^jy 

* » ( 
jj* <b5"O^ ^Jp" a^aJ C-i^ll (J b)i aJLp 

j_jUo jl <cSsX_j 4 ij viJ-i>^-<* "Vl j 4 «_,« >AiV 

U-U If^l y AA^Jaj OJiyOIj OI’jijaSnJVI ebb jAIj t- .,1a 11 I*Xa 

* ✓ ^ 
-MiV i-^ 51 (> f bL * 4jt A>fcwJlj 4 ^ 

* t f 

. 4 Ly- ^ y ±l~+*j' Vl ^Jp *X«J^u 

1 \ *1 



{ f • ^ 

AJ**j U yu UjIj A^*JLw a] jjv U jjH3huJ.il -A* 

Jl* j j!x~a aJ[ ? j>-\ jjS" kjlj ; 

^l>«j>-l jj*^JlAjl cJ*dnS"'l <Ja^ l-A*^- C/^* t)| Jl* ( - £^ £+Z~\\ 

4 WIH IjAd^l lJu^ £ydo 01 A^Jj 4 Sjlj>- 

a!~U 4 aJlp aJ*Aj J^>- jjyv^JNlj A^-Unil jrv c3j^l ^jPi C^ 

0lA-Upj 4 aJLjJJ Al^*il jvi"jUi ^P a!*^- jl •*—-^ c A«Jp 

^p i^t** ^i^si oir isi j 4 ^w? ji (a* j*ii ) u>-^! ^ »-".«*-oNi ^p 


{ y» Oj^Sj ^iUJl jb kssjKA ^UaJI \j<* ^ ll*lli» 

t • 

jl Uli JUJu«il AwdbJI aw^ jA Jl o^Xa jl^ ¥ iaAi u^y jp* A^bt^* a*^L*»I 


Ol y^ £uk> ~Ua ^UJl ,J>-*Aj i t A^wfcjJl UjIj^I (j aL^Iu UjC*J 


. djljl** ^-m3j -A*j ^>«P AJj^lp AI^XnaIIjJ 4 4+*&\a 

* - * 1 
Aj Joj ) L>-djl*-Uj^- jv lj~*>- jl <j* 

4aU* l^ji^O-voS/l jJ jJJJ> jj-AJ 4 UdfcldJ (jJl £jtfjj ( Jijdl 

Ijy- (( CJlS")) ^15 Aa! 4 djJ j>xJJ ^1 ( jP <J*j*j jl V *ljil (J 

e . • 

Uxp <U»$ll jjH^J-il ^jAjJ L (( A^sSyOl aJuaJI )) A XJ*A J>ol U*Xp 


Jljji!! jj&l jp If^U a 




^Jp lll»l>-l {_$ )) I (JjJL dii^ '^-A^ )) aJ aJLiuJI UjJwftldA ^Jp AAjLaj 

4 SJ^liil jJp i/ISJI 5jji-l aL a" .~.a IajLipI jl^*l^ J^>- JjUl 

* * 

t Ijl?- <u»_^« ±jL*~aj — IJa ,jSJ_j i) ^ '. J jij ul •XiLf'l \^ <--£ 

— (( Lp-jj ^w^jl oljL^-l (Jp <d*5”L )) U t~j U*J ji 

^ ^— '-J.J SAAlill OljU^*yi illL' j* J aJ>- Jp Jai» J» 
£• iSIji-i^/L 5-l»Lill aIsLw «L<w IAfcj t jl £s *Jj 


jvJljij 4 ^ 1*11 ii^llll i-l ^ oJa jl JS'jll 4 ^i-Jl 

of y* 4 <*JbU i^^wS/i jp If i» yi 4 * (i ^ii Ojasi^i 

dll; J jjZ \ » Lil l r 'lp.slj i^JljLl ijUJL yUol jp 

e 

C Aj^Ip A*v«Jp {jy \y ^y*Oj l^-1 C {( b yj ^jjl J/j I^JI 

v^La^LjJI *Xs>-^ll (JI^mJI^ c S.olxwJ.1 a*^1*J1 ajl )jiaJL l..sw«^ 

s 

? 4ll*l>- _jl 

•Xoi 4 »j«flil yyi ap^^JI ^ jJJS jla^l tj Jf~j ilaj~o i!U- i)L* 
aJI>w*I jLlPjl ^5 Ob A***Aj yb l^JL^ol jjlir 4 AA**Ji Ll>o! 

I 

*yjd\ jl j* Cj^j^ »iAta c oIpL-JI ^*IjJ 

*o jl Ajl^^b j yAJj Jjlj 4 l 3 jl ^ 4 V 

« * ( c 

l^*^£ j! |*^-Jp I * 0 IjUipI ^j * 4 A.R.kia]' a***L*VI J^I^aJI 

f « ( e c 

jl jl ^1 A*J If* I 4&j+m jl c«*^L*^/l lUjfc <J^\>- Aj l^XJL) U 

« ^flJ l cJIaXjI 0j^£ A.. 4^1; (^•Ajl ^W'Al ^^P 5jL**Vl 

^ ( . 

<J| <J^jL U-Cp LJl>- <JIJ~JI jy^>*io! t aJI^x V ap j-**j 

I j^lxj l^i * 4 Ao If* *)} If 1 ^P t [^'^' 1 ^ ^C -5 ^^Au 0 I I 

. Aj j^jlxSv«0 jl *ISjj jl A***I«X»/* If I ^Jp ^>*4) (1)^ 

( c 

LxJlP U Ao^j^I ^iaXil A^>-j aJU%J*I (^1 jiiLj IjUJiL 4 

o/i J J j^- I i>_ kW.s^ 11 ^yi j Lijj NI j o UjJ Ij o j^p o 1 o LI 

• WolfcJflJjj . I tw-XS"" Adi c j jliwVl 

c 

JS jl 4 ijlf- V *^dJl (idls jis- ^Ul djii\ J}?- )) 

^hJ kj^djl j I *w-Jj AdZpl «AjU 4 ^ 1^11 1*1^* Injj I (^J^ ’S\J Uk 

^*ji-i JAo u*j ji ^,?«jj ^ <_j^Us»\i ^p 'i/j ^ ’f*~* ail* 



* e 

(( ^ t L*-***?- ^ 

^P <JlJUif v_ ^Jj3 Ojj^-4j a~JIp 

* # 

(3y«l~j *if ijjjU-l <jl» oj)_p<®W/»j (jjj^ ^L*j ■ i3/'~*“; i^*AJI jliiVl 

«jL»l j -ia-b { j*'?kj)l IJj Ut liji ^*^11 <3 j*"Aj ‘ UjliiJl (j kij 

I OJaj (3 AjN ^ — aj-aiH jL-ll^f A*jlf^Jl APy^kJI ^ybj j>*^ 

aJ ^A ol J^-" (J^" bit jljl AjN ^ t 5 jLaHi y*zA 

a* (" c/*) sa *^' J* J*k 4y Ajj £>' ‘ S^S J’T^' 

( t t 

^VaSTIj a>1 ^p ^ «AiA>- L SaXST* 1 aJ I ^Jp aj ^ ^4<i) i*jlf-J! ap^**JI 
<j^ (Sj^^ Cj* ^ <u ^“' Jd tjr Sfi A « ..l a . f 0lT jaS| 

^ djjl J OyJ&j \jJJp Ajl^^kJI APj*«Jb Oy*y i ^ »- * «*l 

• * « * 

(J A^jJj*JL~wJ jl A*>-tJl ^ OLa^w* N a)1 \ jjfc JS"ol 

. <ol^- V AP^a,a* 

S» s s c 

J^d * <jl JjP (( aJLj » a*Lj-aJ jl ( JJaJ 

J^\ Aj Jail Ojju-ll j£si\ llw*Ul (Jlj li 4 A*jl^ ApyM*4 

^ ( t I 

*bj-jtll *1 *Jp U-1$^ Ai^ J/C** (( aJL# )) *i> jk* U^jl Ij^i 

t I 

jUaj a^jIj- apaJ^A>- C^l>-^U ^Jis> jj Ij *j^£ *■ 1 ./s.q\ 1 (jl jj -A 31 ^p 0 y**d? 

ji 4 aJIJj ^Jaa*x^ ^UisS^ IJa jlSj c aJ llil >A*\,* * * -> 

* 

OljLiP^J Uij aJ^ J1..a ^ C-j^il fcllii j Aij^ll ^4 ^»t* 

. ^Al^iaU jfrvJcZf A*i y 4 OlS"" -AaI t A^^jJ ^ JUm»j j! 

e - t 

o^A c A^-Utf> jrj^l CJSv>- Ajj>«jl jl aS^J 


* * * * 

V1 Itd.'l ^p LilS^lilp^t 4jl.s ^ 4 jlT 

Jp LvPjj jl ^ V ^ i ^IkJI li* ily (Jp Uayic b»j& V 
ay* _^S/I ^UiJI lJu jlS'lili t 4-j-jJI ijlii (^1 t ^UaJI JJS 

— <Jl£.l l-Ull ,j^ i)L$* 4 t_jjl>JI ^ iSe- ^tJbJ ^*ju 
■ (J^ 4-jjl^ JilbS*N 4 iUi CJlS” 


: aLju jki 4^j 

c t 

. ^JUIaJM ^ \~>J>\ j-Lj di ^JjUj iJLft 

^UJl «a>-I <~~£ji ^ ^ ^r 4 u>-l 

c c 

AjuJajl 0^ *“ S-XaL£J. 1 ^lit>* APj~*r ljjl>o-U c cJj^ 4 

. t . c 

ACdp 2 ^Jp A> y t» O'X* l A,«.a la^ * 

VjX* <^aj i-Ls-^ l^JL^w f 0*5 l ^ ^ A o la"* « * j-X*> If* l 4 

. o^S""3* ®3r^ 

ilflUw** Ol>-./?! j £***^1 a-X* lJu^j \llpU a" »*l j 

<j ^J*a! 1> oU-!AU-^>i t U^ap ci 33*^" 4jl>*i**l iJ j£ 

Jj t i«UJl Jp lj-^pl LjSl ^ AijJU ^ 4*jJUj UjAP 

^j.* cjiJUj <*a^JI toL>-j c ojjwb^-j l^v* 4li*l ^J>p 

LaJ i»jj_^p O j <ui j^JoJ N l)[ J^a> -Xa# c d-A^ 

c . . * 

4 ( olkilj olil »li t^ylji) oUit; jl ' ' Occam’s Razor ^.ISjl 
^yt o j^\j lAbfc*M^”I U yu- ^ *■ ■ ■■■ - 3 e^tl 4 .ii«~ x ii jl ij^Sl ^P 

. l-k>- iw»lji-l_J 9__jt»uajl jtUJI (Jp4*j 

c « ~• 

*\jy}&\ (3~o l3jb oi jru*xl> 0^/^J 




4 J ]oj jJa-jJI <1)1 <j (3 ) y^^j *Aiu i3ljj*Ail *^z ; I <jl 

\ UU- <1)1 Nj 4 LJjl* <jj IaL «* w (JjJI if?liw* 

4 (( Aj^>* xJIj <1)1 5 )) 4 ( j^*C *L>^dtU A^Lrf'bll JJUJ-I (Jf _>i) 

LiS/ ^^.ill UUJIj ii»LJl iU- j jJ«j i*lp oo'j'?* J j»-y o' 
Ifp- jy*d o' ( SjIp _)' ) UIp JX* a-Uj t U iLoA* ili*l fjf- jjibw 
y«JI o\JL~* E.T.Whittaker ^Tbj o . I oy-Oj ^JJI j£ijl 
til jy jlf I iUw-l JeJS'j; a-U, Postulates of Impotence 
y ^1$ t # ajU^ Vr <3^*" Jr* e5V" ^ ^Op -^vji < -^'^" 

ikji' *LiSll y Jii V-’j'y y-y 5iU y Jki <J* J-*®* 1 o' 

jbU) i jlSsi' j iaUt* 4Py o' l*U" JyC—il y C V; 

<Lj' j^~\ l^**L>oJI (1)^jS *"^p LLp ol^y^ y*-*-" o\^^* ^ ol t *-!-* ! ' 

. 4 _ -J-LS *j^ta^i\j 

j *LJ-jiJ' j >Z~Z o' k_s£ » oi' jS^bj \£"yVli ^ yj 

iJl p *>-j^ lf~* £y y 5 _y y jO«j t i_^jUwJ' »l!«; lyOiL* 

OO^^Lmma ^y 1 ^>OCO*»j t ^11 4«aki'.ll O-'l>-1 0O »*^/1 y* as-ja£ 4jl ^p ^Oai" y* 
'^Ifpl ^«llati Ji loAj . i jl^i-' iSyLi-UJ ^4«* ki<-t>- |,ll* «. yx*J 1 
ij iiL-j o' l*yo 'i| *y j o*_j ^* 0^-1 ^Jp 

jy-Ui*^ « i-i-Lil ^jL* » k—'^L>i yij *LJ~i5' y ,^1 

oU-v. oliJlij (ii^'ii^jlilyuwtjikj-ey Elements of Geometry 
• (l y 'j*" ^'^**'^' ^Jp Ijlfpl y-l *y> ( J$” lfl*J t J>«Jt 
j_|p # k^-j’l S'a-X*at (_f JJl (_yiL (( 4 -L# )) jCjC ^ UJ» a-tA 

l-t>- SjS^I ^*>^1-1 If’V k (( )) jCaj £\f a Op ^y 4 # SJUbLlil 



J *l*WI i ol-Uliil i j» .sJUJ 

UjLyl (J i (I jk» ^ )) aJeu <j jl <_i| l^Lo 

. jXdD ,jy \ji ajlaj (J ^ .«< a . ~ l^lxJ _jl t jj'j I 

SjjJl (j t—JjUJl C-*JI Ail i j^X»«iol <dj«* U 4# 

» • . 
jl C*>3jl t « CJu )) 1^3/vil ^Jl ^Swill cJjy^a aoL^II 4*JaJI 

tj****} ^ c£j*^l ^l*JI (__$ jl^j^w V jUjjl jl^sll (_j <%****JI 

. * . * * i . 

d aJLaJI » J^LL! o' oJUJ^ lil Cij j jl jxc 

• « 

‘Uio ajo*- yl y» <L~~m ji 4_3jj ^^ ^ jj2sj«iol l^ajUl ^Jl 

. IAa oLSjJ\jj^JI i»J$li*!^I ^^1 ^£-5"* 4>- c^lj t ^lUJI 


2 r* 

t c 

cjlw.'^T' 1 ^5 L*p^ 1^1 4 jl ^«AaJI 4 J* 1^1 ^1 i *3 LiJLiIl* jl 

~ <c^-J ^jjl jj^JI j ^l^>- , Vl ^1 — 4**JaJI < a * 2 ^-\ 

* * * 

2^11 IAaj OyJ-L* AxJflJI (JU«j jlj |lUJ! JJ £-jj£ jl ^Ul •Xn>-^JI 
sul* ji ift t ijiJdi Ujip ^ ^uji ^jji ^c**i^)i 

li^o****** tJI ^ap aJ*L** 4 j U 4 l a 4. R «.« laJ I li>- ^p U*-Aj I 

. IJ^ap j^p <JJIa^ 

3JsS^I lJuj c ^UJI y* 1<u*JLa l lj <^>jS I Ai 1 ^UJI <31_/p\lj 

« , 

jj*o*J| -UJ 4 aamJcaU A ^Jl» Jl lJ?I«XaVI ^1^ o^I clJI (J£ jj^ll 

* 

a jj* ci jy*t ^3^-* <3l*i«j!S^I ^J^l ^Jp p-j-UIic j^JI 

^ j >»iip J'**^' ^^***^1 Ul 4 aU“l 



( 

oAa t dJlJL* ©l*>- ^F * 

viJLS j jJp O-ijli dJii £*j i bij b-»^bJVl <*»«JLl 

L^oJli L»\^jbl J»l < u .., l a i i *Ajij t ] a .at S_^-Nl OI^mJI (3 

; oi J—'j -^' }j, oyr J oM' <dp Jii.1 jaj t b^jU- ja Oj$i il; l*t»l 
j* ii~Li)l ^ li t ii-JjiLi (j-J djli 4»- <j jLjNt i 

obSlI <uSI -kii >-.. i , la; . i jL-jNlj t 

di-lall j 0^^ N tjp 

i_.lla~~ oLJUi!l <1)[ t ybJI jy O* *— ■•< a‘ , .i 

. « dJli J^l jibJb l»t*l 

* . * • . . 
u**** uJii^ jl ajuJuiM oi i c3 

^*iSl j*J&M Jljli £*j t ^1*11 (J^*^ l)^ <*\p L^Llj ^UJl 

* 

4 4j^UJ li 4 ^J-zadH AjIJj J olijS^i 

cJj^- 0^ ^L*Jl ^ <ij\lLb <^£iC**J 44*JLt)lj 

- * * 

. Jju Qj>*~J1j (Jjl^- 0^ AAjutil jl 


^\r 







AAJUil OyP) ^U!l Cjyfi 


<J^>- y> o\ l ^j£*c')l jiWl jl 

* * . . « 

liij ^lx? 4 j1A>-U (. ^laXoJJ ^ UJl j\ tjljr^ l^j 4 4j 

(^^L^Sh 4j&M*LaJI t LgJaJw* liLw Oj^t IA& ^ 

. 4**^ \j j 4a] (3 4Aya] l) i ^ 4jl tj 4 ^ **Xj 1 \ <-iA cJ^ 1 

'jJl 4**^<jt ^ *1 j 0^ trfjj 

J 4jt«X4jl £• *-l>J*iJI 0^ Jj* O^J 4 4 ^JLa^-I 4-jljJjjtJI 

Ol^waxll \ ij y >-j 4 j^jll td*UJ 4 JUj^M jUil <J j>- iS^/vJX* <-ljilx* 

i-ift jj 4 4jubii o aa 3 *j$&'\'Xy , \ lit* jj^j 4 ^iwV>-Sfi <*«• >^v* 

( * 

Ol^jlU-U -U^<sM o^j^. O^j If^i^ ,jp <—-JLj <LM 

.illdl 


4*Ut J olftbs-1 

lil oU.JL^jllj i*UI ti oli*5^>-l J_y>-_j l '-^ fc ti 


c-JUJl <j Irf-li 4 I ^ U (jrvlill£ J/CaL j 1*1^0 V 4ji*JLtIlj ^UJl 0^" 

. 4aIc*£ Oy3.« ol*A>xlw 

s’ ® ® 

,j—--Jji i_«^"" <jl ^Ip aJLc^J ^4 _/S^I 

OjJ^U U-t^ ^Ul Jj£p dlji J^ll Idols »UjS/l jpFrancis Bacon 

4 1 ^ Ujl ajIj (j iS^Ljl «Ja JS~\j i 4Lii-l OLi^l 

oljKl! jl iiA5j j >»-■-—]Ij i klvil^-Sll J^LJ ^Ul <ci Jjdj ^iJI ol^ll 
j 4 p+* 0 \jI\ t jl (J-iAll £j&\ ^jP _/»*dJ jj£jV 

(J ^A » «.'l..J (_jjl oW »l l a ^ a .«li Jaj^icil ^lajl Ol^»j 

. 4iitll 


_jl^ Ji t 4< iii ^JkJI lijl l C~Jttj\ SJvill iUj ti 

Ci t t * * ^ * * 

* 4 <-1*7*1 -tf If-1 ^jiJ * jl |» ^-va»J 


l^U J lla.^i ^*a]I jpj 4 a^'^saIL j*Aj »4 l^-U^ If^ljjT jl 

I-Iaj 4 *l%i*Jl (j*il \j^ A) ^(j*’ o^a^ju 

* * C I 

(j*-* ^ j L/CiJjl j\ aLj>. j^/vJL j^aJI j>-l IbU c ai-Aj J? 

, Ol«l£jl (JU* (J jj-w ^ A^Jj 4 A^ij 'Vjl aJuJ-I 


c a?1 > J1 m X J^>*1j Ai^jJ ojjd^-l oliU^Vl jlj t ^UJI ^•Xaj ^aj 

o*Aj*^4-i 4 Ai^j *\jj ^ij-Aji jp aji a>wJIj 

lf>lA>*JU-l j jj-W Jl aXUaJI iUjSll 4 dA>«xi-l ililVl 

o4^di~l Aij«il L 4 ax^aJI JJliJ-l ^jp 5JjJ«»- it jk* iw~«^$o 1 »JUp 
iS^-l JilijS/ Jj 4<«; i_i^ 4 jlkJ ^ll 


j^jll SJiij simultaneity Velocity ie^lj motion 

. li^Uj interval of time 




AA-JJ 


4 AA*JLii! (3 !*bfc jjjjl^l* iil*A 

oU- .lla.^ ll ijp>~j <• axjIaJI ( jy» JjIa j>Ap iJLAj c l^lp JJai* 

oj&ll 4 A-flbbl (juil ^ j^S' (3 I^SS* A+4UA>C >ll 

^all !*A^> 4 AA**bt!l 0 -JL*xI<m* 1 4 A*«Jb 

• Ubu jp *Jab£ Ulp 

Jx^ Aj 4j^jj 4 AA-JiaJIj ^UJl jlUjlp J ais JfK-£oV lAjfc 

c ^ t 

a***o <Jo! AxiLil jj—Jj 4*4tll>- AoLd# (3 

<^iyS' <d[ 0*iJ jj jAJ <3 AjO-IaJ! jlxJlj ijsS’ 

^UJl Ol>dll^j Ax! (3[ A^AaII 0*^Sddl ^ ^ L*4lpj 4 Axlll 

. l^ygwj *■ IxJ ^ J A^»>-ysl 1 ArJl*P Lw*o Aj 3* 4 lx l£ AaL^ j«io 

< jxj 4 ^lA^u-Nlj axJJI 3 o^Jj ljL*A Aj^J iillA j! jA*j 

. uJLta A*j aJJuS/I ^ 3 ,< * a A «!li lijLi ^ 4 Ia J* A# lA*j <jl 

p < ^ . * 

ajj 4 aaJ. 3 jl IjJp ^ Ol>vlla-sA- ^JiU j AA*JUlt j! jXj — ^ 

3[ AjL^j (3 4 A*lp ^ylo A*^L*Sll A#jxU 3^'*^ lltjk 

. aaJ^ oUJJoax 

^lA>*lx! 3j, 3^ ^oJla) 1 0^ ^IxJl Ax! { jfi’ ijrjiS^ AaJLaJI Ax) o^b^ Y 

. ap y*pj^\ jUil <J>[ jUJl 3r^ l^>" 3^ uUx j o\J^jt 
Aobill o^ ^ ^UJl AxJ jp aaJLaSI ax! ojI^- dJLli 3[ iiU^lj — T 
^IxJ! L$ ^ A*jI-A*JI \^ AxL 

. aajAII cP*vKo 

Ol>Jlla*^ax dAUM A^oi) jJUJ! j! ia>-^o 4 Ujbj AjI-Aj jj 

4 aJp Jbil JJaJI cjw’^l! 3^ SjAaJI ajJJ IaAj 4 l^Jp liiu aSJ^ 


4S>j 5»“ tjlj ‘w( tT cj lii (j' *^J 

* 

Cfy iJl^A olS"" OjJ* *Ao® 4 lA>- ^tr * 4 c$**^ motion 

iS^-l velocity Jp^I ClU Jjl iftfejl $_^Jj ^--uUii 

J^o-J IJIp CJlS"« <5^>- » A^JI <j-^j energy Ailkj'j momentum 

cJijU ^uji <J y i>* 14j*)Wi yp ii^-uj 

* * # , 

O' Ji>-J 4 4 *£n|L*j 'y A++~»jj$\ 1^4jIa>- 

i—ijil Oj£j <«i-~*7 iULiJI ,£0yh\ ^Ja i!l»- (J UU- j*^Jl i jOi CjWJs-a* l) 

c 

. (( 4>w?'j O'^tvXj Ip* £waJ o' 

Aij 4 dJJ-tJ AplJb aJU- ^Jp iuL^LiJI OUJJivail 4 -JIp dtj 
it* ^ y ^s^i^-i (_j *4^** ^yji aji> viJJ^ yp 

0>^i iH-Jfc olT t ^P ^ja 4a«^»^a)' 

* * 

L5*^i _/^y Ulp y**J 4 ^^Jlb ^J^S^P 

^JS*" (J'y>“' C^' # L$ {J’'*''! ^ <jLJJtjJ yL^>* ^pUi j j 4 

_jl iJjVl ^ !»l>- jjJadl i»»»L»Sll jl^iS/l 

tj-if- j*ji V-* c£* Jr* O^t “Root-notions” « ijJU-l jlS^iS/l » 


4 cJta <1 liU 4 jffl jy*^ AjLiv* J^j j! 

' 0 £ 

LL*\>- O' y*y 4 j^»y I oi- , '»%L*^d 

cJ <— 1 1***^' Ip ^£y~j I 4 ^j\> 


! O' ^ cA^<' Oy ^-.M*ts.) bli 4 

0 

Lj^j 4 yi*Allj jz ~J ® 

4jjipjl 4 j^a] 1 jlUj (_$ ipLiv* j\£- O-j^>-1 


* [ 
y£> A>*j'*tJ' ^JJ' i^Li!' <4Up*w*v* I^mAi ^jp jryxdJ UaU- O-J'jU Aa^IaJ' o' 


\ \ A 


Anatole France JSjlp CjljUj t ii*M 

a>w^]1 iSy^ 1 UUi) ^Jb ^sJ ajAS ol)) • jJjIaSI 

. (( iijUi 

“Un metaphysicien n’a, pour consumer le systeme du monde, 
que le cri perfectionne des singes et des chiens”. 

4 iilid] iiL>» (3 AAmJlaII <C.»»«d 

L~j«- Jjee Oj *>■ IfM Jj 4 (3i Ji*Jl (3*ji 

^ l^-1 J^jAj O i a*J Lll y* dJi ^ 3 4 4 -r***^ ^ 4-J^^ 1 A* ^e 1 

^ tulp 4 l*-Upj 4 O^i i}“^ 

b;l>- ye- «X*JI j^jill ij J eyj jiy 4 (3^A) J^laJl 

(3^ 4 JlSjt i>-jJ (3^ i|y4-A*y ij J »J *Jb*2 sW (3[ lj* (Jy 4 i~*jJl 

* _ « 
aJ ja*aa 5 W 0*«J c oIm)' oAa U> C ~ mJ a* 1M oi J/^- 

^^UJl 0L«jN\ c aJl*jJ 1 ^*!A! ^Ju^aJ <LjIOj o-Ap (J>l 

** aJ\^ j^aS. 1 ^rvP aL* 

o\ aj^J v* l^2-a j^s"" oj£>j ^c jJJu jjp AiiUi ji^iSfi 

Ol^vM jil*j JJLaH l^Jaj JH oi_/7 aJ^jL* iolujl o*A*Jl oAa ^ 

^ ( ( 

U-1>*3U-v4 SAa*^ 4JL#:> <uiL^ A>-1 <_£^; oIj <u~i ^ 

■^yJ?j> aJW jJ-JlaM j^La) 1 JjJUo ye jwdJ i>-jlA!l 4*1)1 ^-ie jl^ 

r t » , 

Cogito ergo sumij^-y Uli oil ^Sil tl : OjlS^Al iwaill 

aamJjiJI ol t ci^"oAft (3*X^ (3 AaIP \ 

.» 1 

j*Op AAa^^aII ^ j * C^J ^ Ifjlp l^U5 "Ij 


iili (Jp L«Lii t iwiiJl 

j iji\ <Jj ‘U. ^aJ L IJa o')! t a».jIjJI 
Cogito, cogitas, Cogitat 4 ^ 4 Ulc 

,y' telepathy t^uldlS^ cj£'j 4 l^tp yAJ o' a>-jIuJI a*UJU 

* t 

UII uV jflj ; Jf* ^ t jUp\I (j 4f~£oU 

* 

U>- j LU>* a^p y**dl * , J 3 ~ .. j \ aIsL^o a>-jIjJI 
y**< l|«- a . i Aljatll O Lva> wJl» dih £*_j i aJj>cJJ Ol~sP>*iSI U>U 
cM o^t5-i" y^' ui yp (Jibs^l <, o_^i ,_f ill liU t aj jA JS'^* 

• <J** **l" OliysAl J| OjO?- (jA JyO 4 <_i| O^uJI (jt J' 

. A*jlf-^!l ^wazJI o«1>-jUj j\*<dU t yls ** 4 jyS^' 

j!>Uj Asr-jloll iiUlj js^JI o' Bertrand Russel JJj &\jj> ^ 

>ljp^U yjt" ^>**0 i_jb5” iJoJJj o' oli —^ 

* « ^ 

0>y O' aJI j£» B ^djl itUJj Vlt* j . da ...I /ill ^p 

A~Jlp o' t 0>-l o' Oyi j&j£ _jl c iJyO o' OjOj iSy- 

SjUJI j - ij^i j* Li; A»i Aiji^-I j£Jj 4 IAa Oy*~i lyiljl* ^Ul 

ilh*J . t A4«4^-l O ^Ijid ls<ijl u* o'^Aa o' — OjO; 

yip 0*^" cjiyi" ‘Ijj-i (j ' ( J 9 '^ - ' jUsp^I dJJAl Jj-b-l Jit* 

• * . e 

b' Alii oyoLyil' J^U- 4 v^jU A*~i> a! *j*aJI o' Jo U-Jc*i 4 yip 

4 (J^'* O_)0j (J»* AiSf t *(_ji ,jA A; t Ob-yC OJjj-j 

(Jp c j^a" <j ^JaI>- yj'i/' ^j>-y m 'jy" yAtAVl lift jJp_) 

. <0) Oyii' (Jp Ojy soi ‘IjJ-iit JU> If (( JjuJ Jpli ))Aji 
4 '—'U^' l$o»-[ aaa!>U 1I j,* >_jk£jl JS^Ijl 

\Y* 



(Jl tj (JlA* t ^l*J1 ^la^u*! blip ^-fll ^ la^ oli 

^Lo ^UJl jlT i_siji oi_j ^jjs^j 4 ^a-JUJIj ^1*31 ijtJI >—~~3l 

^JUJI oU«lia*** vl^«.w>j t bJ_jip ^ J«*jj J3b-** *yry 

Ijjb ^Jia j yry. I*^' Ju-j AA ^ JiaJI 1*1 c ^3l*Jl la> ^JnJ 

d)l 4A«JU)1 Jj 4-tiblb o_jijbj Ji <uL-*>bt)l ,j0* J . (1)1 j*^)i 1 ^Wl 

ij Oj^j (JjJl Ob*b~»-^/l jJp (-- va - ^ d)l 

^Ull jl la* (Jp_j i iyry ^1*3' la* J** b)l bj ^yii i^llj <• dji«3l 
jJj> 4a~JloJ 1 d)lj t t^y^y (J*£ ‘—■’l^^l ^lai»i*»'il J«£ 
4^s^Jlj (([£jt )) ^jijbJb (Jl^i^Nl (3 (—laA (Jll^Sjj & <Jta 


jt 4jl i}j a 1 l*^*a C l^aa£ L*la>«X»*l (( {£j> # (lU3l 

d)lj t 4i«p (£^i3l br*Ji ^ ij*i _H* 4 

4«^«i ^Jp ^ tjy 9 C-J^.a* iJlcM i_g_^aJl Oj-U<a *~>y? OU-Wi[ 

br»Uj (_$jj <0l ( ,3>-j Jl* lil Ul ( d>l ^1-31 ,j*j t <~f- 

% % 

cA* W \j> m 01 j aJ \j uJJ i (Jp I j l 

j_>,r* _>* fl*33 ^jj!' y>^=r o^ J< ‘ izyry Jf- ^ OvmUCj 

• iSj cSaJI ,j^>«-iJI bjp <u£Li (3' t (33' *(_$•*'" br* *yy* 

Jl i) : Jjil Ua^- (Jl j*cb 4 '■** ci^ ^*'*^' a* 

fi • 

aIuJu t *A«J i Uj A>^ C ( 

4 AjlcJl d\ ^ C~.ajl)\ ^J1 (jl£M ►UJl J (jr^^ 

j^UaSI <£j\ Uxp U-^- i£j\ Jji^ j jAJl Jjj j?*jj 

J l>AJbj^> U^Up {£j\ <3 4+a 



a* 9 **i (ilp Mii! ^j>cj y>j i jaj 

jllp oljjl* jl t/'U! | > i a« « jl l/b t <ujL> >_j^L-V l, 

. * « 

jiip jl ^y m u^j^JLaJ! Ui c <wx>j ,5 j>-y 

oi*A 4 4^43 jilp J ,>*U 

• , c 

UI 4 A^jj 0^*0- cj iw>iwLj cTvUJ jl j^Jil AP lku-1 J jj£o 

jj^j Ui l^S/ ^^wbi^A-l Jo**} *1ysd>- jrvUj jl jj^l j^p jjj j^Jl 

4 AU*P V s * J^UaSI *^a!I jir l_/\>- ^Jp ^ C^ATs>-l 

d^^>*^l ••L^Sfl i^Sy jl -iiA# bJl |*-f^!j l 5 AAfc4^«Ailj jL^az?^Lj 

Ujl fjtJ!?** ^btjl ^lU^u-Nl <jjx~j *l*i*jl jl c^>- <Jp J>-lJb 

• 0_;l>- <Oj>^Ll *L<5»Vl jl Jail 

C-»U-^ ^ujl ^oll lJw ?ji ^UJI (j (( j*j>-\ » aa-pJI ^U^juwj 

A-s^Jl (3 Ai4l^JI c—> l>-jLl .5Up A#bhUjU^- ®U*fc^ 4 oJ>U^ A.-P y*&y* 

Uuipj 4 Ulc jb jL^> jbL^iJI^ 4 oUl j aUI^JI obUjUll ^up jl 

,_/“l—>•[ 4il» Ajuaj U jti c ijb 4 jjO up ^ *j«aJI lJu Ji* b*—‘ 

. jl 

c3 4 !■*!£ I*^a Vr t —^!l 4 *jL^JIj 

tj* u* i (jj^AJI *—S^/v i t^-JUJl 

J tsU^ c5^ ijUSll 

!fb ‘— >-Xp oLlfJl oUa ^p ijJd\ Ja.4*M> c 

C ^1 4mmiAa]1 Jp K^A 4 i a w.lL ^— A-J t <Ljb«w^ oi jpj 

W^* ‘ ti OjUi jl *j-aJL Jj y ,^JI 

j! iJ <jl 4 4 jUU kila^ jlS^I (_j»- Oj! (^1 ^ 






<J*5ta>-l oU (Jpj 4 eJ*X£ <LJyj OUU-I g~j l^yj jji £*>'^k9jj^-\ Ulj 

Oli»jyiM ^J^P Ul 4 <JJJi <_/* ci^ tJL^ 

• 0 '/^' ^ j v_~~i 

1^1 Ai>ll ^ i Cm <LjIjj '■'(J\e^"l ij 

<y *r^- iJf^j ‘ « a* f^r>*JL^'»y t,y*yi£^ »*yry 

0* cK tSL*^ MS* - d* 4 *-• f yyj'£ <J* cW' 

* * * . 
li> j ^j^ax. jJj# JS"j* Jrj *^rjd ^jj' yo* <Jj t dy' J* •!/' 

4 ^yji; oui^i u^u oiriii Ni oySli ^ iijn ui 4 tu& 

. oySh ‘—^Uaj ot* oA>-ij 5^^ Nj A>-jj ^ i^iAj 

Ojv^ji oil \y^-\ ^jA 1^%XP illx/k jl .Xa>. 11 4 jLjNl 

ji^JI y** 5JL>li> <Ol4jl ^Jp ^il*Jl ^»%*Hp \a\ 4 i£J> 

J* jly^>-Nl) 4 y^i]l Ayfi J 9^ LjyAj “ 

_/P L*UU Vl 4 aJl/> jl 4*JL?sS' ^ J4& ti 

Atry*^ l)*^«>- < jy* Jyj-Xj^ y^Lit^ \*\ 4 jly4>>-*^j JjjJJ) 

. 4 ^TV«txilj 4 L^UlailS^ 0 -ULM O^^-Sll ^jA 

t « • • 

4 ^1 y\ ^1 *x>-l J^aj U^ajp 

^jA A^ip L>viix^l L^* 1 ^ j+ 2~\ Oj^si^ 

( 

0yAJ O^Ap 0^^ -IaJL^ ^*xj^ ^y»ii^i>jl 1 j»A.i»M^ 4 

^3jP y^>*Sll *^4"^ 00*^*0 Jli 4 *1I J*>- 

•yjai\ iJkA jli 4 lolp iSj^i 0^ jU 4 y^>-Sfl <^ai^ OyO»jJl 



s * , ^ 

olS" b| 1*1 c •'l j/+>- 501 cJ^ib c c? L^L-m>“I 

• • t 

jy*J *yjx> 0tfj 1 4 j+ J>*N I OjU (j***' 

J*£ Ji jl t >_jJb3* ^laC >yjti\ j^a.i - jl^Sll ( _ 5 <rf- olT d[j i <Ul£jJ 

XAi UU jfJa; <_j»P 4.;Swi (Jp lUs- U***? IpUajl *j*k)l 

. (juji j^?-Sfi ^ 

• i ^ 

v« aJI iS** ^ aJ^J liw- - 0[ vJ^^OLdil 0 jaj 

« — * , ^ 
c {£j* m i <*& ^>* bjlj c jpO OOmj^ ^ a%l»p L*L%s>-l 

* # 

c *\s* ® ® <a^a)i jjOaj ^bJl Ob i ILL- IaUjIj jpl 

* t 

J>-lj (Jp <J*j»«La!I ijp- (Jp t «^aJI L-UI y> t ^ c > 
-C*t <j' \~&*j <■ ^*l***^-l L-L-l jtb c 

. ( ^A\ V J~ia!l ^^J.1 J$j 


O bulbil! 4 J 

A*iil JyP Aid>clilj O’Vs^i' v^iJj 

^)l Auil^l Ol>«.Iia.vall liw (jj^>-1 Ol» y^> 4 bo 

4 4 ^.**+>%$ t^^xL jyp OLc^i^ W* ^ uO^*JlsaJI ^jA Jf 

Llj l-ijk ol jA«jj t aaL 2£ oljl^v* dALj jN 0[ Jj 

^1 jJl ^L-Su ^S/lj OJWI ^jA L 'Jj^' 

lfl\ ^\ Jl ^5^ OjJ>dlj AjO^dUi 4 AjuJLaJIj 

^>-j^ olj^l jl <w«jl 4 

\f~*x£ ^Jl OljrSjlxll 4jJb »L*iSli OjAsAi IjJlj li 4 ijJLjl 


\Yt 






j oljrvtli A*Jb |lujl [^JUAj (jy>* ^Jp C Jp 

L^zjl J>>jb <-+**>%} <J*jJL4)li 4 a*-LJ-I 

. A-p yj?y oU ^ Ua^aJC ^!>Uu j ^UJI ^l£x» <^y- ^Jp 4 AjIS OUxlia^oiC 

: oLLSj oUT 

OUJ0x%a£ o^lp j>Jb uISj^Jua!! jl l*iA SjjLJl ^ 

Ji iLJLill 4 OL^JI Ol>JJa-A£ jlUJl Ul 4 OLiu&l 

* > * 

tjj >LJlj i^LaJI oli^ jl oL iS dJIU jX-Jl (_Jli jl (j <.r«.i,.>» 
0^«Ir» ^jWI i (J d~*J 4«i £s~i l£“^^ 0U#jJI J t 

'- t *y i . , ~ J l*»lj cs*-J — i_£ 3 -_jj-'Jl Oj;I J^>j ^IxrJIj t iXaJl 

jjiitj Or^- (Jj t oj^l^-lj ( j^LJlj OIam» jl £ j \* a & iJ^ul I^Jp 

0j^<^ '“'^ d)lJ-sP jjUlj j^LJl jli JJlill 4 a«Xj]I (j 

—- # * * 

c 5jlji*l ^#UJI (J j-^l^l u^J^i 4 w ^“Lj oi (J tajljj U>-U* 

^Ij 4 3jl^~l (j Ljlf* ^ I ^ o^^saSI oU-j4x!I ^Li ^Jp aJL^Ioj 
^A> d^Hudjl ^J»nA» ^UJI C 0J>Jj\)lj U^*P c3^1aII i|i*4i 

. Oj>oi!l oAa { ^ a ^ m 0&*[ (J >Ju a1 1 Ul <Ojj<JIj Ajj>«— Jl 

4 <]a^ij A«.dU«Ji U 4 I J*A>- ^ L3*^t>-Nl |Jjb V—jlIjP jl 

^Ip ^j]l ^ A* ^p Uli£ lij} ji 0 j* ^ jj “ l-v>- aJu^U jl^^l U C-JlS"* 

^ I 

will oJUj t Bradley Jjl_^ Jl Berkley JS j* I jjj* OjW^il j* 

* 

4 jjJb>- AjisPU- liyk ( I ) (J^Tj J 3 "*^ l*-^ Sj^* 3 ” J 3 "^. (j^ 

(v) J>j #a ~ j* J^.-j ‘«^ !y b -^’ c jl5Ll! 


Uo 




* » »* * 
ji j 4« La j£-\ o^)) j ^jfj* y* i>*ji>- 

0 J>jLaHj c 4~~Jb C-JjJl (J <Ojl>j 4iil^ (1 )j&J 0* 

Oj£j jl Jai* 4 5Uj&- jl 


( j ) j (-*■) jlj»-l o*^j L**o*j Ja*-^ f (*~r J ) j (I) cj <j$ j& 

Sj*»^j jl cil>Jl (J* jlii>-*Aj a_^<w’ i»^>- ^-Vlj^<a* ^ l^-l>-l 

j ijr*+0j Oj^j jl a^ ki-o- t e^j-Sj 

^JaP (3 l0a>-^y jl Ufl i j « «, d i l lj J*£)U 4.■>jg.lI (J^ii 1^ 0>-lj jl 

uIaa ^ (_£l jJLU jl V V-li 0*- (J a^>J-Ij t ( J ) j ( -*- ) 


Jjjf jl bjx£ t <L*aiJI aJUk (J Af-Livi iJi*l i_jjNi9 <J 4 

JajiV 5jj*»^"l jOlS"" I jl* i ■**; SO»-lj lf-Lt*» ^ja ay*^~\ 

t # 

l^l lUp LU ly-U 4 A^LM Aw&aII ©Aa i^"' ^yy***' 


■ ( >) j (->-) j ( 4 -r’) J ( 1 ) <4^ <j « 

UOlo* t ^U)l 0\»llu.<a.» i_^ |*Af jv U-Uf- Ulx Ail~£ _j-OJ A.- j a l l 

• c 

JjAj uv>- jJp 4 « jylsM ^4 li^l La j^- 1 jlj )) : J^i ( l ) 

^.aC jl AwLa)I ^Jp dj&^j ^ fl jp* La ji“l • • (*-^) 

L5*J* f y* ^J. ^>Jfi ap*p Ip U J> I Oj>J j I o ^ ^ [ <J_yL* 

. Ulc ^J*S»U ^lm*A#Nl Iua jl (Jp 1 iSyj ^ lS 

ci^ ^ * j 5 ^. jr 4 ^jAi>uil aJI *^^1 y* 

^l # J\i \j Loj j^laj jl Li^cN t tSs*~\ OI^wIIaaA^ 

. ^S*"! jA L A^sAaJI j ^ A^WjiJI 

A^P^jll w>L«LaJI^ A-jljJI O^I^AaJI jA» \ aI^U A^ajjjl 

l^»U 4 A**Ai Ai>*L*< 0^>fc^“l jl cl^AJ LiX^I 4 Ojlj^LU 


^r\ 



jl Jaij i l>*j <• jr-jl-Hl «jl.^"l (^ 

^ <-&J ®^T»* £v^-jl£ 4. . ** a" <■ (>—’) J ( I ) (_^* c ' c3 

f 

j^j^J -A* «Lj I Ajl {>^>*^-1 jl t A*pj*s*?^ll Ojl^*“l 

t A^y^^\ IjuS*" y^ ^ ®^>*«^“lj <* a^>IaJI 

*Aij jl ^J-Jj C A+fry^j il ^g*LN fl^>«_>jj A-JIaJI o Ia^J I JS" •'lAjj^ 

* « 

4»jljjl ojlj\) Jjli Jc^yJ AjI i_A-j jl aJlp 4 Jw aA> ijj^JudJl 

jUU js*J-*/Jl 4 ] AS^J> t wiili (Jp ^ AjL Oy JT (jj <• Oj>OxU AJ*y 0 j^\j 

* « 

. lk>- Jp <>l a^UI Jp 

jl \jj?£ jl jde£>*~j 4jSl 1 Jl#M I A* j <«JS"jj-^iJI |iW 

js'A* ‘ lAuIW’' SjIj^-I ^Li (J* SjAill viHt^ li-*l_j»- 

t c * ( « • 

*1/^ • t>* 11 ->' (( U* ch^ 11 Ji ‘ -)' cr^ ^ (J* 

— e e . * —’ 

Ajj^**Jb Ll 5 jy~ ^>-L jl L^L«fl^l *ij$Aj dJ>UJl l$ jjli L>l ^ c jS^I 

j^J 4 ^ (J^ U* ^rj'^l ^il lIj-Wo l~U t 

fU-jJI jSl t iSla V' <> •_>'>' ^ ^ U Jll j^lkJI 

I • 

c C-jlS^ l£ {( j^«-^l J) aJUa j l^iJj 4 C-Jl£" 1/ (( i^l ft IjAj 

Aiyp\\ cjU^I jlj 0 jl y*)S j^ £^-jJ lA^ j ^^rJlj 

jl aJu^II < j^jiJI jilp ^yoj l ®jlj >1 ^ 41*0 y 

aX Jo5Jl aJLa*JI »w->-U^ lJ^mJLa)! jl u^~ t OljLs^*!l/l 

« 

Xs- tj^ ^ iwe»ls*-' 4jWJauA* jl 4jH»*-!!A* ^ ^y» J^lj 4 villi 

. JjjkJ I 

t * t 

ylL* *■ l^-l S^lll jljJlpI j^)U^ <4**»^wftJlj t ^Ifl ***jl jp^J *"^ 4 

4 Jj^l jr* ^IaJ^ cj Aj^jiU <JUJI j^^j (. C-^IavA.11 ^y (J 
\ TV 





. cJojIaUI ^ tJ jjJ j I 0 [ 4 ^JJIU Oy*+£ I y ISj 

t <3[ 1{-«~~»4 j oLuaJI jl i)3j OjI^sj^j jJl)1>“ 

4 iJj-C ^1 ^Aj ~~ (l *43^ ® oLL*^ l^l ijjJ \^Jl^!>j <^jl>- aJLI? 

t*&{ ^11 c « iJjVl , oli-dl ^ 4»l>-b — sJjujJ'j jIj^a-NIS' 

^ IS 

4#jT ^jP o^>*j ^j. /a . d . i j c ^.tJI jl *^»*JI j*J^~ 

N» : l^l V^ iljl Jpj jl£ii j >\JC*% i>^IT 4jju > ji VjJu 
. i i^-jp aJi>- ^i (3 ^V* ^**^"1 (jf" 

|JUk j+k*j 4 A^^sP^Ll ^UJl ^li> A^»>-j jL^P^l <3 li-i>-l 1*1 

Jp ^c\*«3"l 0 ^«A# 4 Aj l*JJ lw . * < Iflv*! .* ^**3 1 

{ y^S' j\ (jp Oj^tf jL^AJ ci il-tuNlj ifJL*»UMj 4 ^>-S/l 

. * —«■ * 

^jL lill ^ ^^-Jj t ^'~4"1 (J^ iS'^i ^ J_)l^ j»“l f^" 

t 4)^)U l^-l ^p <_£j>-S/lj <J_jl V"^ tJ^" <—jIjAaJI l- Q^‘ -- a> 

. 4*>»i®** i^-i ^p (_£^3^S/ij 4 ***l*i i^*i 
4 ) 4 J i—JL jl jr «A-'ill jl; ( jili (Jp iJij-JLiJI (jA/pl Uj 

J 2 * a^LUJ! a]pL**j oL** ji 4 *j**zll ^^aJL 

4 UlS AjrjifcJI j aJ \/i\ OU.*aJl {j\> J^3l J&y l*^*J 4 jl 

i£>UI Jsj-JU A-*-*Jl» *^y Ij aa*<* Ajl ^3^ ^ jC + jXt jl 4—^ |j^ (3^-J 

jCAJ (J^mJ AIj 4^£*£ ^ (^*^11 ^ tsaU A^mmJL 4 jlxJ I ^JL- 

l)j) *Ai^ 4 1^3^ l/ 1 ^^ ^ ^*aJI A*— ivJIj «^U*a53 4 aJj! Ad-^ 

i—^^^Jl aJ L^3# ^ U j J L j AiW? j^>-S/l jL AjflU^tAiJl A^ljilj 

. jljlSll jjC V jS/ 4 Ajjl aa*/> aJI> <Li>-S/l aJj 4-i^» 

^J1 OUuoil JS^ ^ AjlSj 3^>0 Ai^vii.1 ^ <—>Jsflj liU-l 






4 <JjSll oU/j'l ^yb Allljji tf 4 4jjifel\ 

^Ul OUu<9 jA 1* <ul^j Liu*J> jj*a± <l)t t—JLSA 

*X*j oA>-lj Ola.^1' oJjb ^>- jU 4 lU^Obj 

^3 4j yl>%Sj j\ V ‘(^ L$' Jri J*> ? •* J ij£ ^ J^. i5-^' ^ 

^ 4jU*^ ^1 *^£jl <1)1 <i»L*Jl A^^aH 

4JbM*Aji 4w.Ja,ll jjf* 4*>-lj ijA A*J>J *L5.Sllj iljll kZj\a *0 <1)1 ^Wl -V^J 
(J dA/b l^ J Aj4j jlajl ^A**-lj 4 lf^lij£A 

oIasaJIj c Ji aaj^U -Ui*j aJLJjaII o U s d.H i 4 jl&l 

ijAj 4 OLjJ^- 1 l^* Oj^J ^1 Olj-ijl <-^j> Adj^i? aJL*^ 1 

* * * _ 

C—-jjJ -Laj <1)1 jU <o\pj 4 ajIa*? ^ *^iJ^‘ u* 

; (_£^>*S/l OIasaII L$^"l AAjjlaJi 4 aJ Ajj&I A^lj^-J 

jl 4 JgU«/a>^J jl>*Jl a^LLL ^ *\}*l aJ^mmoJ g&\ Aj^L^ (J»X«**«ui 

4 ^li-Jl! <3-^*1! jl C-Lilj>JLl a*j^JI y* ^lil ^jlb 

* * I 

I l^-l aJj' o^Ia^.II 4^***»JL# 

. <( l^Jp (J>1 ci ^yp* Ljlf* | 

. c3 V^l ^ 4 jJ L ♦I j+^~\ 

*-L-i*^J JiJI (Jp jlWI <l)lj p^t ^ a-a*j j <J» ^J U1I j[ $yv 

i « * 

djl>jlj iUl>-il Jp ibw — ejyJLAil ^1 “ Ail dry- Jp 4 KSsyfy lJib 

j* iijt; *LiSll « Jjt i *Af. *;i (Jp ^i lili i i-Jli ijj-t j* 

i_jL^S'’1; *IjJ i* ift-JUil ol J* kiWi (Jfr t-«'lj4''* ‘ 
ij^6 ‘ (j<- l*lf J»*j JJ^ jllp ,jp ^ t (^Wl ^jp 4*j>M 


# jf" (j <j 4 (j l«t^i oILaJI d)l 

■ V* jy~^j IjpI* JS" ^ *la» Aj^- |M jl i t~JUwdl 

: o^u ulUail 

oU^L j ^JJl d»ii A ^ { jfi' J« aTi oWwIIxaII J ^>4 ijljb 

Jj***!; ®Ji> sfl ^ <■>! til lijlij J <aJla!I . £3» j) J*J 

• I 

L»l*l jjp ^1 Sjr^-tj t £j**l)l_> OU-jJjl (J*LaJ 1 JS” t Jaij 

£^*Jl Ja^ll jjili U <»AL dJJj Jp Jll« ^J>j\j i ^il^il ji^- LAp- 

dC*;l£i i ( 5 j_^aJI jkJ.1 Jf. Ja^,jdj\ Law of the excluded middle 

• . • » » 

jf\ ( I ) jjUl *(^1 Ol AS^Jj t Jio^j\) 4 5 y*K» c—jl^P 

♦ J5"£)l cj^u 4 <_£^ jiWI Ul ( 1 ) ( I ) N 

* » . 

<ui *^£sii ot ® (i) (j***!_)?*■ jJfcs ^*aJi 

( 1 ) o* \^' 4^icU jlai.Lj* Ojw JwU JO (') O' (') 

d)U c idlf-V jf\ <Jlf- O^C d)l At <~*S *^1 d)l o^tlSJi jt 

A ^aS ' 1 ^ 13 Oj^J d)l AN Ljlf* A ~*£(^1 (_~fl«A> ( 1 ) 1 ® t IAa d)l£" 

(,/Iwlf*V ^NL*.S"* <1)1^ <. 4 ^ Oj^j d)l ^1# i IsAl 

: oL^slI iJji* ,ji 1 -)a Jp_j t JJol; _ja_j c <LJl^ a*^ - " 
(JuA IT (jj$d ti~»-.t A t v j j. ; i 4 i 4 ^ 

- rr n 1 A r T 

4 iJjill (jAl a~*&^ ij jril)_jO <1)1 a"Vj t. IjiiL 

oL*S' 4U U AjJ <. ^vij *LiljJ(l OAul lili 

(Jlf-^ ■ s “' p >® ‘<J1>^I ilj»1 JS "t LjV" IfA JT(1 )_j0 

4 <jl A*^ jjjUJJ U iji lAk Jc-_j t olisll 


\r* 




• ^ cS® *7*^ jl |J»- ia._JI i_jL«J-I ( j£)j 

^p lAo^- Ai^^all Oj^j j ab^Ia* i p .« - ai~~ f 1 aJaJIaIi f ^ bAp^ 
APj~» Jmj laii i5j>Cj i_^jS/l jl { J>S*> jJJ-U Ua-—Jj c oU>J—!lj 
Alai ^ At I il ItWci- ^«laaj c A* Jio AjLbj aUtJLJI -l>-ljj t bU>JuJI 

*»*J j C aTJ-I (J i—gjSll I-Cj Ip-Aipj (<-j) aJoJL]I (Jl^ ( 1 ) AjlJ-JI 
<—> ) AiU. aU>«JLJl sj\lll b-Ip J*A>- ijj (•—>) (Jl J^aJ AaJ.5 <_A^gj 

c-JjVl till jj tajj i (u I ) iiLAl c. 'a . <ai UJa ( (j*- 

( jA^ll Oj^j A.c i-ill^ ^Jp jl^*JLw^ t ( -p* u.a ) abLII ^ka .,, 1 AA*B£ 

: jJliJJl; JLOl JSOl 

d)l iJljJI j! £****i-J (Jl -■•• "t" “1" -J-"l" -I - *" ^ 

j <■ VV^i (>■ <y ist* OyiiU ‘ urr* 

JUDI J ^JjSfl ji ^i t 6^ 0& 0» JtN <JUU JSOl 

OlJslI jl (j^l/il (j* HaJUll \£" ,j^l_j ( iLfxl.Jlj 

jjtUl 1^1^ ; (_£j>*l bjLaj A-jlf-^j Ajlf* (J^ ^la lt 1 ^.»- m wAj 

• £AA' 

jl \ei s-^ killi (1^* ^lai-l (Jli* llLpji 

t Anslem ^LJl ^wAill V *J»/■ Jpl Sj^oJl j i *»l iyrj <Jp iS*yrjh 
4jL^^aI1 jLT l>- ^jA 4+Pj Ull^ -LtUI (Jij^ J* 

. « CJlS" t _j OjI^jJS* 

,j*aAj (J l^Ljjl gte (Ji Ja*»)!l jjjli 

lili j j^j Ul jLjNl bL^- ^y> *ia^- jJS* (J Atl ( A«L*aJI bL^I 

(_j!l Ala-Jl (J^ lAi IjAt jj^t (_^!1 aU-^JI ^ (JUiNl jl (_£>■ t ji’ _jl 

>r n 



t (j jl l_jf i_Ai ^ OjSsj 

* • I 

jl Sl^l J^s- Jp *^1 ji* jl u^j C j?P 41 J* J <~)LtJl 

J[ <4waJl <-JL-L jl flJ l pljl lojib 4 4>w» 

. 4-JJP t; 

4*JlpJ 4 aLu** j Jj1>-j Ol^*»J olJj j^*l ^rOj 4 aU^jJI oU-I J 

J*j 4 4 Sr^l <jl 0>U1I Jjl^; t£*i!l i***jJI ^slfVl J Jj Jp*i)l *LiS/i 

VJ 9 I SJ-^I a***JI j^UJI ^k+aS ^ J>-lJ£j*V Ui^i JS** 

jl jjjl^-l uaIp J fj0-A> lit* U1 aj\ a/til Jil ^ i oLJl 

. « V 

gAtli <j 

Jp ji 4 ol>Jia-s<ail J <JUl L3*)t>-1 J^ L*.Jg _/5 njizJI L> Jaixj 

jl 4 j^l Jj<>" a! t*»^l£ Jag-I »w-jl ^ aJ jbj 4 J £w*S/l 

« « * c 

jl 4*1*3 jlUJI U! 4 *^Ui 43jJplftg-ywuajj C-«5^ jl cj^Lijl (( 43 J>- » 

+ 

^ Ip jr W «A " J l^p -Av 4 c^flj 4-j^-JuflJl «JP^ l*J*pJ 4 o wAj Js>- Jp U>. 

Jl aISC-X* JiT *Xi^>0 4 j^*jU Aili 4 ^5" A>- J^ ^^-A* ^r\Pj AjUlil 

Ul 4 ^J*yr Jf' a! jXjU JS*”' ja 4 J j Aval I ^ <_£jUJI 

jr Jp JaiU jl ^jaji ji t 4 j0>- js" ^xji f^uii 
Jl Jj Ja*iI Jp jl V"^ 4 V? 4 *r - ^“jd Jj 4 OjI^JIcII 

U*.»«* : J I A*gjp jl dJJi L? |»^Xl_^ 4 43 

. oJj ^Ap J^pi- oL-^L^S/l iSjt 4jdSvii. Ujl^jl 



I *Olj Jbywwl 

# * 

«■!o1311 (J*-L*w U c lL u* *o iiJJAl Ljpi 

v*t^' ? ti~^' U^t I>.'-> ? <j9*^J 

g ZSU » j (( ® c3^ ^ ci[ 0*1* Cjj* 4 **»«1*W 

c3^JLiilj 4 ilj-xll j Xj ^ ^ OjUl ^1 ^\JLm 

IUpU ^Jff 4Jt*#bll 4il 0>» ^1 *— 1 ^‘^^1 

<ii!l A>* ^Jp A>-j irt - ^ c£^l Jj*jM 

*i J+&- <J^a*Ji a>-S! jj«j oi oj^jii o^j ol ^j# 4 j*y*? ^ 

j 4jl AjNj 0 J*J>\ ci ^ i*l* <Jpo 4 *i.j*j* J^~^j 

. ( \ Y Y ^y> Ja>\ ) .. iij-xU J5*Jl 

j<J ^JJI fyjdb 4 jUp^/l <j J>-OJ S.^iS*’^1 J^ljP <«^ Wl 4-ijAJ J 

*• 1 j*>~ 3jAjJl j<XJ ol ^ o^L^Nl Oj -^0 6 *-LSnj\j <s^l>- 4-^1 ^ 

*yj> i-^Lp (j *-I^>-_jXj jl dj^jJli t ^ . (j^l»Vl (Jp 

4 3y^ll <Jp JaiLJI (j ol -^Xj V* 4 cr^-l-r 0 "' 

<Up 4*^*-S» Oj&*^ ^-Dl oljji 4 ^*^-S(! A>-j ol 

4 o^L! ^*p Oj^ ^1 *^* ^a .U 

: 4j^J jijj Jf* Oj^i 01*^* 

. ^^>-Sfl *^sa]1 ^p 3 ^^1 (^p ^*^ijl iSy^l ^1 ^t -1 ^ ^ 

. J+*H\ »yA il <J-^P (Jp SjAaJI 3jA^!I Oj^J jl <-?£ ~~ Y 
. j^>-Sli ojU l j .l'’'^ aL * S ^^11 lI| J^UI ^^^>*-^1 Oj^ ^1 '* 7 *^ V* 

t \ajj*0 Jr~ ,_ <3 -^*j ^ 5j*jiJ jj-JLail jl^>-jl (j^v ,jjl i!U»* 


: j o[ Jii* 4 \Se- jl i £j± r Jd\ j* jini^ j 

• — ( ( 

. J*>-\ I J-Wx* ^\ j\ ^M»4.«^J' — ^ 

• * . 

. j*>-\ I *y^* l£^ & ^ 

. ^>“Sll *ysa}\ ^Jl iljAil ^j^a^JtJI jflP — V* 

4j ^L*o 1/ AapI ijljJ^ 0^ j^*J Oys^li^l <i#LM ©Ajh 

0^ <j* AJ*^! A-ljtil C-Jljli kiJJi £<y l 4 ia ,» MvJ l j ^JU) 1 

• £>AA' JS~ cM- 

(^aJI U A# ? ojAj L)*^**j jl ^ ^-Xjj 

^«i ^aJI <!i^-i $aa Jij ? *i^*>- ijWi ^v*jtji 

<•>—Aw j^\*JI jl SA>A^-I 4 jI>>V|j c l*lc ^ili 

t>*^' jjjSfl ^all A. A «w 4 a!^^- y Uajp *y& 

\ci Oj^\ <~~+j AjJ j CAuld I IAaj 4 *lijj *U--JI ^ 4 j^-Sfl 

(J ^ Ijl./^l • • jAJ l£ 4 ^*a)I ^ 

^b«il ^a Jjtl <U-j ^^-ijl ^lajk ^JS^J c3i/*^ Alpj 4 ^Jl^ll 

j* <3jj^l *>*^Jl j-* *AaAJ 6 <£j4 ^ *-A^*Jl 

^ll«il JaX V'O^O * ^b«ll IjI^a^-I ^/^Tl ^-**-^1 jAAJ 4 Ja—*jiU 

, *l^4»j>“ _^ArtJ jl <J_jA» 

Jt^* <j«* ib^i* 4*1*P j^ (JjJLj 4 ^j>"l <4j^ix* 4jl***U Ajj 

oU-^« jl^U^Si jjj*j iSj***^^ Ia*A>- O ^jj 

J«*) (^Alt i r »L*-jS'\ ^j l ^ jS/l (-j-TjT^^ ijl *j j<j ^ijl 

d\pi 4^^WI v—J jj P A^pj 4 Sjljiu Jl 

. ^»»^ijl *y0 ^Jl hJL ^laJL 




\£" 4 i\jAh>- *LaaJ 1 3 A#ul j*\*5 \3Ok IsiSLil U«-L*J lili 

Jpl wJ1a!1 JfTLiv* y*y\ y oA>-lj) yjCL~$ c , %o 

^Aj ^A *l^*s>- jAJ 

^bjl ^*X**jl -Uj ibjl l^Sj c y lii-l Ia Jj 4 j^a^SI 

, set*# * 

l 5 A^**jJlj ^jjl jl ^*»^*>“1 jl j A + & 1 ^J**jl 4 ljl/*"^l 

•A*JUj j! ^y <A^Lo l^iSf 4 JiSLdf U ^*1^1 ^«A*j a5kJ^ 4 A**JI 

cJ*^- ^ ^ ^-*a1i ^py%*»j jjI aj ap^smj ^aIi y$ ^*p 

^ * * % 
l£ ljl^*^-l ^*1 *j-*aJl U 4 b^jJ Jil Ol/i <Jp tj ^-p 

o JjXi* ^^>-1 Ol jyA Jj OlJ iSv*^ viJliS j*j i y jaj 

. llA A^^«Aj ^*AytJ.>xXll 

Jju 4 UU" <ub£ obl>-J 1A 4 jjlJlj ^jIaxt ^^>-1 otA^jtv* iSI^aj 
\ci \$yr *Aij ) *l^*«Jl *ijjj 4 ^*^aJ1 **JJJ ^ j^Jl 

yy& <a)u*M jljjSflj 4 *XjlA-l (Jp J*)UaJ^ 4 j+JsS\ *y*0 4Jjjj t ( (_Jm* 
*1^** 4 ^jlflJl ^Jp 4 *laJ } 4 iil^Jjjl 4 

aL^^aII <Aj^I 4 yj* 4 -t-Jl ^1 4 A*1 jA$\ jl 4 Oij^Jl (jl^j! tJjbj 

^l*]l olj 4 jjl>*Xi *1^1 y*j^ !j o!^»-mJ 1 (3 l^i/v*j c)l 

• ^<J5^ i! j4^^! 

: j<£Jcl\ J iji 4--JU1 

^UJl <3 jt^^-ax 5 1 j ^^lu-'l 4 J c^j-*X%a!U 4 0^1 (j ^*1 il La 

4 <Lvfl.axll ^L*-S/| y jiUJl (^jf 0^ ^Jt-£ 4 (( 4jj*Xll B (3[ Jy*l 

olia?xUi y Afr^y* y^j ^ ^J^Aidi »^i-A>-Sli y Afi'jy- ^A^Ultf 

^r© 




U 4 4 J l^v* JS" O^^tj 4 Sij*A*£ SJ** lf%* 

^J>_ J 4 $ 4 JUaj'Vl OUJ U m x C ^xiJ 4 ^y-Vl <L>-Ul y Wl 
y <L*X^V LoU<?y Ui^j jl c OljiSJl y UjUjV ^rycll jc'b 
^^ aJI y*jJI l 5 c£^“ ci^-^ ^ 

t— 1 cl[ OU 4 y*Axll ^*lj> jL^S** ^IftJl 4 oJjU^ OllaPxU 

^c«jki4 (^/vda^- (^j\> ^*jJI oJ'aII Oj^S iolj-N L^** 

•£*** Jjl^l** 4 jJ^ i-jyJLAJU 4 <jl£ll £• (Jl^-I l ^-«Aj jAj 4 <U*X*J** 

lN^*A> (jjv 4>L-ilj 4 Jail jl jfK*43 1i <Ljlf^V *’>' jiWl 1*1 

|llp <~»—-jI* gll a . /» f jj^tfJI (_^l i_jj —L a J I JjC jL^c>-1jj c <L*JjO ULI 
j£i ^f~ J* “ finite differences" ( , JOl^l ol^pdl » oUiLJI 
. “infinitesimals” j^a .Jl oL'l^V ^lU.^»r ^iUJl 
er 1 ' ^5 1 y<^Jb c.mm.'hi ^^<jj V 4ia>-^il o*Xb ^J*J 

0^ 4 ^ 1*Aa (j! ^-Ljj 4 aULi* IsAtl ^Jj 

t ( 

. ( J«tfUxll iw»L«>- ji~J jl ^ Oj_yLj jj-JLtfJl (wJL»l 

JTlii 4^*4 >*j ^oill £j fluxions jiodl ij* £**_,! 
<i>-t»-Vl (-JL.S/I £* ^UUU ul>_jjl*JI jlWI t <U?l,j 
J^jjl (Jjj-LiJI ji if*- (Jfi- ( o_pv« J Jnii Vl_j J <J:>% 
o<X^ ^ 4 icjjiil ^jS^Lii.1 ~j£j 

<Xi# ^j^Lid! c^>L*>- ^si+A j£~S 

Cx“ 1 

• i}?~y <-j <j>^v; <!"* U ij~Ajy*j ‘ ^*~laJI (j JS"jly*i-»l 

jjp jj«is!l ot ^Jli ili^-l ill^ji i UJo-j oU£iJli jLo V JIJ-JI j[ 
jl^wUoVl Ol/i LU»- lil j\Jc iJ^cj jl j+ ju«ll 




(j V (j to> ^-Ai^ c ot <>-ja! 

^ > 

^^i»h* tOdt d j>*Zj 4jli qj^^0 IaUi*>“ ^JL-Jt l Iajtvp 

» ^ , # 

^5 j£~+i ot 4-*^.^.«.*«.3 ^JL*Jt 4-^tS"" 4^^0d |La*p^ bb 4 ^#1* 

* 

^JuJt **AU> tJ lilj 4 JJU ^£y~+* <Jp \£\* **~*y 

4iv* 4 j jlj C-JlS^tiU 4 Jjlit *-^lal £7^*^ ^ Jj^t l^lj> ^txl-4 

CJ IT*t y* ’/1 \ -A;jJ A^ALaJ^ a-^ 5"i o 

d £A*P 4jL*-t 0^ dj j liill <J^>Cj N ^J^iljJ 4 ^t *Jp+0 

, t^cJil^- (JT *Jl*Aj *L-S(l O U J b . fl j 4 LjI{- V \ f +p 


j O^’ 4 £tjlo y» “U4*J Uj (j t£j*ilt c—'^L-Slt l*iA ^>-1 (Jli* 

* * * „ m * 

-Up IS^>vU L^» jl JJt ; jjij^i (£/►-' Paradox iijli* 

ij ( <j^ ) -'up OjSo j ‘ (') (J O&W t>* (t_r“) 

«JLdiu> i^Uii- y* Ujkj y*^ lij^pl lit ( <_>) iJtil ilaaJJI 

« 

( t ) 4ja?jjt ^jA ^V 4 ilt* Ot A; .4^4 s»J 4 t 

l^S/j 4 ( u ) j ( I ) Ocli>JJt tj\i 4S^/*iv» o-Iaj ( t~J ) <la>JJl 

<-H (_s^j VVj ‘ ( ^ ) JCp i)j& ot ^ $ ~Jt -AjtA# ( >)vM 

^Jy>i l >JLt ^jA 4jt ^Uj 4 ( < j/^ ) 4^p jt ( «*—* ) 

ot <X> 4 tOil 4 Oi^Jl iJ ( ) J ( L$ (jt 

(')(>• c^*i 4 lT* ^ ( a* ) J ( 4 /*) 

^eol t*A^Aj 4 (Jp iSy^ *Ai Oj^i Ot ^ ^ ) tit 

t i n fi 

^A^it otj 4i^w««A aS^“1 ot jJ^t^ 4jU-J oir ^[0 " Cjl <ut OJa *j 
<aOj ^*XJt tO«it 4 old AdljAsl"! 0 ot AjNj 4 

)rv 





* B * 

JTi jl JJUJI Heraclitus Ijl. L»jU* “Parmenedes” 

• (l 

j_)£j U-t>» . ^U!l iij Ojrij V<i* Jv U»Cp 

ill** jj£j ^ 1 <»*W> ijsxitxx^ tlrciatA- j*, 

* I * % ( 

iS^>- jl jl A# j a 4 LoJ ^ A*JJ j oJ saJI o*i»fe 

~*j* c) dJJi (j S’ Ja; l* 0^ 4 OllasJJl j* <JV" V J-tc- J!A>- 

Olla^JJl oAa ^4 ^ l^. 4 ,l a .<fib ^i! 4#L«*ll^ 

^a-saII X — ^Ul l Ljlf- ^ I3 ^/vuaII 

g . * j * * . 

c wlf- j jl wl{~ jl Ij^Xj -^aJu JT v- 31^" jlUja.4 ^y&j 

. ,£*x]l J 4^^>- IJApIj 4 iS^-l Li^*l 

jU 4 ^c!lJ aS^“ 1 iw-ljjJ i*A>-l ^>ap ^AaJ UJCp 

* * * 

OllaJ- ci| ^yjll ^s-Jj (Jp »li»Vl (j ^.slc- -CJ—il ^jblUai l^vS^UU- 

JiJaii j I jji jl jyJai-j (H"^J 4 iL<ajal* jjlJ^-l 4 iUauiw* 

t i*jtdl jJj^ lajl Vl (y~JI jy Jlo jl ) j5>^JI (3W“>H 

jl (J< 4 jMb^II i«Jl^ 'V oL^vU ^l*JI IjJlI ^y « (JS^i » _jl « CJlS"» 
t5*ill 4 J_j«*£jl ( Jj»*Jl 5jjl—4—'£j'»-l *ti )) : lf-lj pto-l (JS^; 
^Sl cju^p jUiil (J (3^’-^^ 3liU^ ^y V«t> jll j.i^U ^b^^Ubb^/I 

i ^ • c ^ 

* I 1 o li \i I ^ I aJ j^. ((U<? l^ I Jp b? I ^ I^JLjp I 

o^tU-aSI oL^slI j^»b /_ jl tils ^J^aij Jii 4 L^>- 15^-U 

•UJLp jl> 4 L«^- jww ^ j ^aI I ^ ^1 j 4 LJlf- N 

o£<Z ^ N dl l iyif* ^ iILa jl 1^45^1 » jJiljl Ol^iJL 


C ^ Itfij 4i\ t 4jlp l^L^b <1)1 <1 )jA 4 j*<*dJl A«jlp N 

(Jr 4 * ^iV* ^ t i,< «.—* > <# *1^>-Sfl <Jllp ^ ^Ap a-^^JI kSyr^ ^ 

*Lip .*ij>-S/i <y* ^V* ^ I 4 ci[ iV* ^ (j* 4 i»ip ^ 

* t , 

^ja <1)U t A^Jto flux ions ^j#aJ1 <3 a»^I^JI 

O^SjA p-pU ^ ^J***JI flA a 0 ^>*pA UAlP j*p^ p^ c-£*?p* j£^a*11 
4 l^>- l$S"ljA i£y** b«Ja*A jl 

<L5lp N p*»l Lj^aJ ojywaJl w»LS\ll uJij ^yiii*l 

bj&JP? c3 ^j 4 ^ pp>*P^ <A jp -+Al \ 4*JlpN ^jA j **4 1 J 1 4*Jlp ^ t j*+aS\ 

*•^1* <J &\_/^ V--llfl“j N JS^llil <J^i>-j t Au ip 4A*A^-i j Ip^S* (j^ £jS£ ^ 


jyA$ AaJ 4 4***~Jl JS^lA* Jjlj (J OlAllj 5 jA A* £wllJl dJIT 
oAa jlj 4 aL/? a'.* c?J jj>*c 4»..Ljl dMA>A jl aa-^^aJI 

<-~~Jl 4j >bj c/yA»- J5"* clti lf*~*-*~ <j^£ l*jjA 

. A^udJlj 

^jl <_^L^-Sil a^JIp » o\> d d-j IT*» t ^j*L*»Sfl ^ Aa ^Jpj 

c^^Jl pUl ji IS[ » : 4jSf « l^-li c ^ iUJaJI (j ( J*j«j 

« * . • 

Jtll i^->jAb ^Aj (( lid ol A>wJl o^- 4 ^ j^-Aj Aa#j^j jl J-J 0A>“1 j a1*^“ 

• * ^ I I 

jjyo l^T Ail l^U-lA; (( J^lij » IjlJ J2 Aiib 
. l^l>-lA) (i C-JlS^# jtJI jl _j* 

^-sdu t iLiJ-l j jlS^li^ <ul « CJl^”» iSy.) 

\?\ 




c 

jl£"(j^J 4 (.jsUi J* ((_$1 (j 4iN»£jl !j» 1—~—Jl L -»y»" ijA 

<UoU ii^P ^ ^CjVl tj\i J~J^I (jp SjAill 

t i*L>j (Jp ^Upjl ^ 5 jT C * J>j lil* 4 < _ r P>lil-l <li» j^Uj it 
(Jp #j^il (—>*•«<* J jU | 4 <oL*_j|l (j l/lj 

<1)1^"giaJl (_^P (illi <_Ajjadl jU siU^JI 

5j^ ^jp 1)1 4 *w ^ cJ tujfi jl ^ _ i olS^ 0^ 

. (| iw»Uoj 

jS" (1)1 Atf ^ pl <Xsa - 4.... JI (j j>-\ (^1 ji' ^Jutj Ji ^jjb l)lSj 

4 ot*jJI (J Uajlj 4 l^L^I £• jlxil j 

4 a>wjj 4-^*** ^ cjyA>- jl jl l**ij N 

* * t 

•jbujl t constant conjunction Cott jljtfl j* Lajl Jj y± 
t j* JJl* j Ij^^J jjUcjl jl jl AjN 

c c-sfUl *L-5»Sfl ^yk IpI^jI L>lj hjl £ Ji Li^ b 4 oljll 

^^A*Jl iA[ L ^’^' 4 4 ly^.0^0 C->L*L**>-Vl ^jA 

^£**wi Ol AJl*ljl ^Ja 4 oljll JT j C-jljJI 1,-^lj^l 

£*A* IsA^l l JAj 4 j>- i\ ^jA U* J&~\ £t£l**o j A?y£> j >■ J lj (( U^- )) 

c-sfUlj c 4*-A jjAj U 1^5^ojl j^-\ jS/ 4 aJuJI <^>-Lil ^ja 

U:' jj* *^j -^ry y ^ i£jp~\ <^-lj !jAJ 4 ®jl_^‘!‘! (l)j*^i 

» < . * 

(w«fUlj 4 U> gw Ulp 5jljJ-li 4 i-laAH iiii-l <j_j 4 ias-xjl (__JI 

• * ,t ^ 

2*^ 0^ Jr 4 4 3M ci[ ^j^Jj 4 SjlUU- 

* ^rf2^ {j*’ OlTj-^Ai 

\^ jjpJ (1)^ (J (jA-l l>J aw j CaoUl jlj'iNl jl U^ul ^r^l^il 

u* 


jUai Colj (jl X\ Jii t jjp i^cJI — i_«JI ii^f. 

I-Xa jj\J j 4 #jCp iJliJI (Jl ^jCj i_jjUf- CJIS^UCp jC I ji£ 
Oj£j 1*Cp \ji£ j-u!l Jij t ^-'^i j,J.U-l JU-I O' V 
ul g Z -i—j jl 'b/ j^Jj 4 ICl #!_/ X) t <L*U*» *L_»JI 

e « ( 

<jl ji ( 1-1^ a*-a** Ail j>~ .iILa ul ^jJ ) *1*—Jl j-Cjl 

* 

. Ij ^ 1 1a,a1 l * 1 <m««J 1 

c£*^l iSLa 4 a-^ 1 p JsS^ 1 j Oa >-1 <„J 1 y* (Jfli^L Jtu 5 j 

* 

; ( j ) A~*j Sj^j ( lJL$i ( ^) ttU>- lukpl IS[ » 

i**lj*Xll (jl 4 ( (j ) oj'j U*j ( ^ ^ ) 0 ^* ( ^ ^) ^Isj Uui^- 
jl (^11 a* All jIupL 1 >v*->w^ Ijjfc ^>- aJI jvj A^LJi 

^ ( ^) Uj^j (^11 A^li-l oUc>-jJl aJU-1 *L£u*L 4 aaJUII lfj| ^llaiJ 

y *jll y* Sy# a*j ai)U-ja (^ ^) j jl-vll y* Alii- (j aLSI jiUJl aJU- 

•(^) 

, * c 

d-lA Jp* ^oojl H'U kjJ 1*0 ?- 4jl <^JUJI 44o3j“Ij 
4 a-AJUil (J*aJI jiUJI jj£ N Cll a .....J ^Jp a^a l^iS"" t iw~JL»S/l 

tS*"^ J-/>* 4 <4;ii-l J^* lo^ij ClC^ <-Ojjla]l ,j— a-I (J 

(j iail/J IfM ,j^ljlilj CU4 U t <LaA'« ClJo-l Uj, jlWI CIJa-I jf—■*;! 
^»~a iCtjjl tJj a«L li L-*» CA>- ( JS^ 'v-j 0 _j^j 4 (J~* Ujjt 

ICjIj (j ^Ul ^Wl (3 Ol^wdl j[ 4 4jL« li 4>«C 

^»jl |Ja ^ 4 4?^>w» a-U ^v-oUl ij^f- JU O' Jr* 

Ul 



PI u*aLI PIS'"pl^ 4 c£»Jl*Jl t3 4 ^wmJJ a*^JUJI o^liJ! (J^Li UvCjp 

. IUa (3 pNl U a u*w UJJuJ t—JjJij 

jC*j -tf t l _r^j^ <Jp J»i** 4<lj j^JaJI 4>-l <Jp jUI (Jl ( j<» 
jp P»JI Up ^_j£ j,\ j&j 4 A>w> ^p\y jfr \J" ^jAjSfl (_Jp aI 9jA*m 

0 ^ U** 4 0 U^jS^ ^ iS ^ l ■A* yt (( 4—-J15*")) A-- /2 J (JI ^ J I 

ifl-**** ; ■! IUa 4 aaUuJI illji l^U>" l 5 A>^ ^j^Dl A**Jlp 

^•Li ili^U (j)U>- d[ pi U-~^ 4 ^p\y l*N* 4 i^jfli^jj AJ ^JL-* 

# I 

bj^w lf«j Pt l* Jj*** Uj 4 aaUuJI ^fwO 

• ^ « , t 

j ^^LJl Uajl ci[j 4 *>%*>%+& jolitXj 4j>^j>w? jTUI j oUIUj 

* 

llU*P pi U*j . <>fc*>i-sAJl aJo>PJI (3 ^lijJl vJUjU>-j 4 ^>wljl ols^Vl 
* 

4 ^Ij^JI oU-lj 5 -X^y 4 _yllaJl pl^^b olsf-l j ap yv- .LtwaJL 
lUA (J 1{^>-J UU^- l^jUft 4p*»Uol AxUaJi J*Jj 4 4*0 bMj *ljAl AaJIa 

4 ^11 aJ*^ IfU luJLwl <3 j* I^S^ju pl$"lj j>- LpV 4 p^*il olaf^/l 

I 4 .IJ AjS^ c— >U^- lUj^J 4 Au Jr Aj^>- ^ Ii j Uhm<jj Uyi iJUl 
d Ajlf* N l* B lU^Aj 4 AjjiJl -Cil jJ>- c/N^JjIa jU<apl pls^ 

4 t^jlA>-Sfl \>yj- ^jA ^ aUU ci AAIv- vPjlU>-lj ia-JjJ A^vJj ^jjli 

. a>««JmJI U^p l^*~o->- jd> ^Jl 
twpl-V^-l JTpi ^r'il A>-l^X**Jl jIUjL* IAa ^iSy 

# I 

lA 4 >wj Ai l^^j 4 4>wJl u-w-*Jl <5 ^\p l^Jaj jj ^Ijjl 

• « 

pi tMAyvil liU 4 i a. 4J oA>-lj A>wJ a! J5** plj 4 Jail P>*lj u-w-^ 

* » • ^ * 
^l pi ^jPjJu pi 0^^ l^* Ss ^ 4*,.^\a \l 

. c^L^Sfi ^jA ^Jif* V ^up a>w) p_^j iiUi iii^i 





4 a) 1/I ^/vlj (JjSsj (I)' **- J L*-'Vl oJ»A 

aJUM ^^A O' itj>«JL* i>-j^ ^1 j ~U^*j jji jJlUil i>L«^ <3 

* * * —' . * * , 

A>“j 0 jl U^” ^' ^^'j. ^ txt <.&\jA Itjl 

. iiUI aLUI J ^Jf- V: ijl' 

* * . , * 

J$"o' iSjJir^^ ^ *o>- <_£' IjjLipl (3 Uo*pj 

A^Oict ^lA>-Sll ^wllj oV { iUajL* LL-*' |iUJl jlj <3 iiLLO' vt'A>*S/l 

Oy^* cljlui jN o^>-bll' t^lO^S/l (3 4jj**A 

i^** it3- ^1 xp Lt^p ULJt jl^Ml <j x>-\j o' l^i>j Jj c JsT' j' 

U ^Oiu- — Ujll>-' itt~ jl — 4t>JJ' oXfi> Xs- jiWl i)U- oli 4 tjAj H 
o >0 'Si C Jtli J*i 4 jUpN' J sSy-ill i*~l! c^ldl ^J\ 
a 1 su>JJ' oX* Olp t jjUaJi ^Jp jUi ^jltl ^Ujjl U-Cp C-jO>- ^jJ' it^JJi 
; oOjO-iJi io^*J' i-i-Ujl i*ijt^>- J / 4 ^tji ilt- Oj^lJ 

ji ? 4*ioiJi ^p ; JjUL L«-jaj' JiOJ 0 ^ ^^p'^ X? 

• ?CW’ 

O^i' 3 ^ XS oSl N ojlls^ (jjOji 4 , 9 ^^' 

^la"w illiA ^*<wJi 4 L*U jLipV' oO^cJi ^JliSfl# 

a>-jOJ ix*j 3 ^"^* o^^J' fj* * 3 >-' 4 *^sa!' ( jy» JlAjj'b/i 

• 

^J>\J>\ l -iju LJ^ J«aj ji (_g^>^1 *^~ UjjU- ^jjl lyjd\ jl 

i_iU-l i£j^\ (j J>y 01 ^ (J** ^ l5v^" ilU»-S/l jl 

. Uj^ (^iJo-jU 

c 

4 4^1^- O*^' 1^ OJJi £*J 

4 O' i- ' -U o i o[ j' ol*3' A»'0j OJP- 11^^P UiaA* 0>>lj o' loSsX ‘ Jjli 

ur 


OyiL* ^ <L)l <SJ* * jlUJl <ji>- “Up 

(jl I Ljljj 4 l*iU -Up L^Up Uj^* C^JlS^<i^laiJ 

(Jl^I N jJLi ila>JLil -Up <Jfll^- lw*j fUSh (J,| ^il l^laA* 

j^P S-UcJl < 1)1 ^*Upj 4 jvp\^-\ jjP ilUall ^ 

*Li^h i!U f^' \aa* *X+S*J ^ifltitLl L$ ♦l***'^ 4jl>- Ol -^>w*» 4 LJjLi* 

« CJlS^J) {£^j> li £ -U A>wJl p-i^j t Adjl—Ji j UjLl* <j U-jIS"" 

^ # * 
iJLf. <uOj X-iJ Leta X£ M ^UJ' 4 '-<>- Jr'* t^'j o*0 4 ^rr*^' <-$ 

4jSl ^_jJI oU <d£”O' (Jf- '^r*-* Ji^r*“ cS^' cS^' J^' <$?~ ^J ‘ lS^' 

. Lf" Jj'-j 


\ii 





^9 a)I JJjO 

(Jijj J> ) 


: Jijj JJ &wl£LLl 

jiuii ci,uJ a> ^jji Jatfi jjSh cjit 

\£y+~A LA 4 L$ *L%**S/l ijj ^ £*■**•*+> ^£AJI jAiJlr 0^_jA£ 

^y& OlS^A oAaj 4 dJJuJl ci j*5^Sfl ^ m i * 1 ^ {^ jl aJL-jN| ^j^mjIaLI 

. 3^>-^lj Olj^Sllj 4jU^»Nl Oj*X> j H 

C-jlS"" 4 Jail A^xAl 4-o»-liJl ^y* <uSsbiil jA^-Sll OlS^p- dJUy^ Aa! 
l^ljj^> li j>*sj *)1 oa> ^ jAi> 

IjywJ t ,j^j *^1 Jyt' JJtil UA*J l A* ; v-J^aI I <Jj>» ^jJt 

• ^ ^j^jSfl J^>- jjAJ 5 £ (J <£a IjA JJ'*'! 

O^^-LAl Ad> 4 4 y%^Jl { jf’ LA 

oAfc l^^Ju*o (Jjjl OljL*ll ( j£' 4 jL^I j^*Jlu 

oljL-A « Aa ^1^-Sll aJJL*j tali (Jl^»*Jl lAj- l^AJ 4 ^ij3J*S/l 

ouJp 4 j jJlAil iS^A oi j^cl**j\ ^jipl Ail ^ Ia1j^*» aJJL*J Vj OlAlL 4A*il 

no 


o-Xk jl5" lAij ^iJxSl JSsJJI (jJ* oJJlAll ^U*o^Sfl J5sj 

•4 *Aaj jy*j' <J>?Jijfi* I^Laij 4 ^J* C-J jAj li ^Ala.s^^I W_^>- 

. j*jll J4 3jUi IfLi" jiJirr 

0 \ I If Ip- l X'j^- j\*~Jlj l j l>- -Aaj j l ^ i U l 

^ ol jljjJl JjIjI < S^r 4 ^" > Ol>-^Ua-M^l 

4 ^ l*JI <j « ^yuJaJl **~Xy » -*>»J *^^11 <J 
w-^flilj c <SJ^^ jjtl j* jl>o-*A! ^uJaJl ^w»^il o^ *lil (J 

I 0>ft ^ 0 L* Mj I 4 lASs^J *-L*-*vjl ^5 ^jX.<JaJl A**^Py* oN *■ l^jil C-5 w ^’ 

ol_j 4 JiJl ^ ol>j: li ^L>-S/l ol Ij^jL 

l^[ l j* Jiw aJuaIII ^L*^-S/lj Uij Jsil j£> (IU .yO* 51 

<* ( 

J}»- IXL- lA* Jiiy i »lilj C-jjJI Oliia Ji* t l^j^i kiua^~\j 

t * 

<ii“lj JJiiSl jl l^w»y ( \ *\ * * \ o fc A ) yjj> y\^jj^r 

. Oo^Jl (j AjwJg ;w*l^ Oi[ *Li^J 4~— J OU-^^Ua-^l 

e t c 

4 4.»w..,.lflJI \ja ^ 5A>*Ap *L*>1 iJlo& ol A*5^lx)lj tjp*j Ai! 

* * c e . ^ « 

A*J»y> ( jp l*L*j Jj*J Ol Ol ^Ist^jl 4 i.iii’i! l^rWjJ iSllA l)1 

4 IfJp jl <> 0-L^ Aj ^>-1 4jUaJl 

j +S.~*j ol 4^--^ ^JUojVl l*i^o ^>*1 l y* Jajw aj iJ^^O Ol ^0 

^A> lU*j 4j Jx^l •■l^il Oli ^pl U*Xp 4 cJl^^ 

5^ yi\ ,jA 4aUJ 4jlj|Jp J fl .w*^. i j j j^^l 

<i (^ . J ^ i * (i'j>- ) ‘ u^J^ 1 J* **~ey 

— e f t — 

t j>-l (j - * # <!LSi«»b iS^-^ d ^“4"! jl _y» 

L^j^j 4 U 5Jsa 1 iJ^>dl ^^i-l ^yj A«ioJl d*d>j 



ilfjl (J J*aj Jj»- 4 ze-j* Jla-i iSj?dl ^J-l jl t iV>^ li 

. jj£~JI Jl 

^Jl J*jl)l iJUl ^ (jiS V"^ *lj^ jl ^ 

LfT^i (i^ '^L) a; IsKi W* ( c '~^ ‘ l/’J^' 1 d* ^j 9 ^ 3 

Ja J<t»j>-I y*l _ykj t iS^-l if la ill jl£i jJJa J*a jl* ‘ jj£-Jl J^ 

lc C^Zj! a^jL* j j^UaJL < a + 0 j JaaJLj t 4jl>w^*l 

s V 

Ul creductio ad absurduni *^bWl <S[ aJI 

ftijAi jA jj ^ ^ u^. ^ («^f' ti m j je* 1 -' 

. Sa-tll ,j4 jJUa iHScA-^lj 

• c 

JS” # : c_^Ssi ( ^ * * q) iljbjL jlT iiLiJj ^ Jjl jl j-tjj 
t (( ^ ^ 4 4i>-l-Xl 4.. «;; l a Jl J**i (J^~i *’{£* 

i JljA-l *Uki!l J jUaJ l ^-J - ! jl *UuiJI -A»-l ,jj£ l 

Jj t , ( J*~j sa-U.1 liL^' ^ J’**' ^ 4 a 1*1* <_£l J_jI 

*J. aL* j\ -iVl Jl Ul a 3> J t iS>l if la aVjMJl 

• j^~JI <J* ts^-j'® 1 ’ 

ijfj _L.iJI OtfcS” (J j-Wa jl^^ J_j?- a^Sdll 

t]j>cj ,j4»j^l jl ^VjaJ Jjcf-\ Jii ( > t*\t _ ^*\) ^jL>jii\ 

Jyi «_jLw (jjJI i-AJIS'Uli — jJJa iSjAJ jl jj-U *Uiall J^U>- jlj<i->l; 

• * • 

UJ_j>- jl J r*-^‘l j . 

Jp SS>i) ^ ^Jl *uil 5>3 i ji jl J, I ^U Yi JTay* 

t • 

l j£jj <u-L» <Jljili Ua jj t »(_ji l^ij* (_$»- ^j^*l c3 j*^~j *L«U 4-^a jl 


> tv 



Jr i o* O y iS^-l j\ ^y>j*\ Aai t ilikU- 

jli 4lli>-^A* L-U* «j^JI jSj* J jr- i^JlJjl ouJaJI Jl 

. J j* ^~ Z ijlAUaVl 0 ^^Jl 

|(**«4"l OljrvtU ij jSl\ 4»fc£jl jl jJJli>- (_jlj liJJi JUj J 

^~4"li 4 *ij<^ <J .^JcJI Ul 4 <( cS^>- a j^JC ^ 

J*z~i tj I 4 j^iu OjA; 4^J- j ^jU- }y i£^ Jy. y c?-^' 

• j' <Jr" 1^" 4 Ai^l Jl 4 J k r .ll ip^vJI 

t-.i'U-tp IaJ.1 Ua JIpI ja J_jl O'S' JJj 

tjj 0^^-JI J ".w 01 Jp SjAiil 4 II 0__^j LAp ^*J-I i) 

sjAail 4li l£Jw 0 _j£j U Ap- ii Jail jrAi <d>uf Jj ^Jl *LiSll JS' 

• ol^Vl <j~A> (J_j ip^-JI iS^J-l (J jJwU*Vl Jp 

. * ^ * . 

^Ua> j *Uj»4il ^*1J» JS” Jjl>- (0* <Jjl Uul OiSj 

4nllai jj^> jlj 4 Jli_JI J»t!l A^P *l(7jl AA JiS/l Jp 4 (JylJi)l ^ A>-_^» 

OU i i Li^a f yOjail j ~»a 01 Ai 4 0l£~ Jj 

. {£ja !l V 4SJI-I 

oUl Jlj i-»A^I J ^1 dJJc ji- *IjJ~«!I J djsll ji (^1 JJI N d 

IAa 4 j£j j 4 1 U*>W- Ja jSCc iuJaJI j yblJaJI JS^oX 4 0^1 

. lilsl^- 4*1pI J OlS"" ^llaJl 

1*IAV 4A- (JJA 8^-lJ (_5A!I ^UauJl 0 IS' t liJUi <Lli* (j_j 
Principia Mathematica « ovJaJl iiJiU JUiLJI »^jLil » 0 I>a 
j 4 *A«a ^ 4 >ij 4 U^vJ J Philosophia Naturali 



j! JJ ^lp U 1 »jL? JiS/l (Jp jlS'-U* i '5U15'ic-kll 

. »»*l ^jp 4j^*P t fl 1 


l£jl£w» 

t ailll ^ ^Li» j\ o\e~4"l ^ '^yA j* jlUll jl .^IpI 
jl^T jU c *IsAa]I (J^pi- *&j*£j* jl A^L* j^$\J jl SA>.lj ^J£j 

( j-«ji)o A^j>- <j j^X*w j IS*" j [ j t Aj jSw Jp L* ^>-*4" I 

aS^J-I jl jj^JI aJI>“ _ > ?n*i!(( » J>-A£i jlU — al^^l ( j~ji (Jj ap^-JI 

aoUJI aJU-I ^a a/IaJI aS^J-I OjL*? jJJA>j t JjSll j^JUJI IAaj 

. Ia^AJ *^*5* J>-A^ |lU ^>JJ 

* * 

jl Ajli* ^-IaJ S^aJU c aS^>-I j^mj jjJl \f-ljrv\j ( ^*LA ^Jp ^aJI O 

^n**^“I aI^S"" (_$ aJlP (jAJl A C'j** c5 AjA^- ^£A!I 

A.A»^.a> t* (( ^ Apy^JI )) ^ j^Jlili ) 

LjU IAa ^Jpj 4 aS^sLI oU-I jLipVI <j j Jp^-A aoUJI apj--*JIj 

ISl c <£j>- oUM ^ ^vm>- j*p ISj *A»>Ap- AS 4py*-Jl j l^r^C jl ( j^J'Ai 

c ^j^jjS/l l)^>* j^*-a]I aS^“ i^A^- U IAaj AP jsm Jl ^mJIu ^•Ao^l 

. I Ao31>- o ji A*S"*"bJL ^A aZs^ja j+o (J ^Jl ojaIU 

— * » • 
j >*I ^Jp a a* .* oji ( I ) ^w*- L*Axp Ail viil^ (jl vJjLjlj 

ol^Nl (J jlAdil <j AjjL^* OjAj ( I ) (Jp ( ^ ) jl* l ( S~>) 

• ( o*y^ jjjUJi) 

j N A>-J^ ci[ A^Aii U ^ ^ jJ-^ail jKjAl ^UaJI jl5^ 

* * * 

j_gjl <—ijUcil ^Jls< (Jp <jl l^_jl : i^i 4 ijliili 


^*»*X^*I ^P 4a»L-JI j » iaJ l w-J'XjipI c/v>- ^P ^ a/\P^ j^JUl>- IaI y>-l 

^ia-b** ^p SXLJl Ljj^lflJlj ^^IsM y4 jj£ <jl c yvio^Jlj 

XJ> (_£jjl cjJULa.il ^1p L*LJ ^g-t - L)l cJJX <i^»lj ^j^jS/l 

• • . 
jlT 4**^l ^Jpj 4 ^6 nl « /J . ’ *l».«JJ ^Tiln^J.t l^-^Lo ^<X *^A® <lJLp 

J fL^Sll jl y*»*J& AjS/ 4 iJl^Jl 4XwM j^- S^L^- 

jjCJL* jJJi Xj < »... x ll Aj^laJ CJI l*XPj 4 jryiilall jl!silj jLjJl y* <ual>- 

jUisRj IaXjj c wit N <*Jajl jl cL»>i^jl LIp jy^Jj 

IaLaJp b[ - la .aj a>u>w? j^^J yjj^f jvl^i jl <j jlsu vj*>fc*pjl Olyw 

OliwUl y* a j** Ij |ilp ^yL jJJ * ‘Ujj 4 iuiiJI y&l_jik) _,j»5"Jl (J* 

. (3^]^Vi Cyy? ^ 4j jjji aj jjji 

: 4^Jt£Jkt 

A<5jUi! 3 jj_Jj j ( <*+s£-\ ) ijj^-l aJ^U* ^jJL) ^HiJI IAa (jl 

,jj_jJ c/vil_>iJ Uij* i JjLJI J-AaJl iV" (j (jJI iK-iil 
4 ( (-J ) jlUJI (j (_£j^S/l 4jj\o«J-l JA <j yy ijjii ( I ) jiUJI (j ^W- (_£l 

C->^w*>- Iaj^- ^ 3 « Ai (^^jaJI 0 A* 4 l^j£"jl lfrs<aw,i ( ^ ) 4 ( -J>- ) 

yp Xj y* J}y Olc^->“ jl 4 jJjUj Ij^S"^LaS LXp w->X~ \£ 4 

<3j t Ollx>M (j jJ^lj *^il j j*Jl}\ C-«^~w l|ll4 4 wol>dl f^i 

aJL^I I ^^1^4 ^Jp ^ia^- ^ S^ill j!Aa 4 i_/sdlJ-1 LiS" 

. ila^JUl jJJj Xp jlSvil jiUJI j 
i a a> ^JaJ- ^1 Xp ^iUJl c3 ^Jl Ol^rXJl jl vjJLta 4>wJj 
4 Olcw^Ll wjIp^wj aJlsi-lj 4Ja>JUl kjjlt Xp |iI aJI <ll>- 

/ * 







<■ OlpjoJ' Olpj~JI Uj4^ *-^-*L^*S* 

Co- ^ t ila3- (_$\ Xs- |iUll SJU- lO^aJ o' lo£»l jl» 

• • * 

ftjjfc 4j ^jui <J*XaUj lijJu-Jl ^Jaa^IaXII 0^ \A-il 

Jp JcU*J f aJU l a]o>JJ1 J aJU-I ^ jl l^So* Ijjh lj>\» t aHJ-I 
, ^viu l-Afsj&j IftwXxj AlaJ- (3 a]^“1 <—aJ IdJo \ tlp^j+S' dJJ^ 

jll Al**(( aIIa* )) A; 15" J ^ ^ 

aJ\j aJU- lu^j aJLL- aJ 13- A>tjj UjLipI ^iUD S^U-I aJ13-1 

4 I^Jl^Uj Ajal>- cL*jj iUJl aJU- C-sI^p aJI <iili 

ft ft 

( j > aJt»«i-«) O' A^-Ual**' jji i iji >tll_j ajOSJI ^Jli CjCpO j jiU! IfctJap'j 
JOdli i jf- i!bb OjSsj ^ *J CoJU i) J oc - l l jwjt J£” 
. c*p ^l»l \j*&\&- j U . - /i \^'9^ 

JJC-* o' ^J* ioMtel-li t (lUJ' '- 0 » Jl* j* 

yb ll 1 yb L* L*^ i aa!^ Cp a^-La (3 ^!a!' 

t AoliJ' j_yS/l J-" aLs-p sjO* Ml clU M jAj t 'JmH* *yry 

ft ft ft 

Jau~j jl ( JaJ “^J ci^" £*■**“ 0*^ 


. l^.ya>vAi i» y&* iiUj 


.Xp (( Cot!' o'3*Ml » _jl # C-^IS^)) ■X^S' 4^-^jl ^jp tjO^ 

( I ) O' |lUJ' (3 (_yoJl olS^'i^ ajM Js>UjS/l jj *_00t>-l ijA J_jl>«i M jaS/1» 
Cot!' 1—--JI _y» (') t!_y On jjU!' *x*i t5*^' 'i j* (^'j !tr^ 
^ijl J;^-' <-rr^' 0 i(')J iotJl i>«cJ' t y k ( i -r') 0 [j' 4(0 ->)J 
Jcp ^iUJl C>!c>->>- aJp v^oIS^ t_-J/!l yb I^xj^a- bLO-MU a-1p M 



liL* JS"j4i jli <UJ ^ji t jUyil »Oj 

(J^ •jl; <J>i^ i»-j-VJI ^' a i <*J ijj ^UU 4Jii>- X& 

Oll*?»Ul JZj ^yt *~J>\a HaJ- (_gl Xs- jlUJl olc~>^ y <j & 
cr^J >^U-4-' v^>>* (h; l* /W' jl»- ilaJ" j&Jj — cLUaJ ^Uaj 

• Vro l£*^ 

: i*W 

ijlfllj Syilill <J Ur (j-% ‘i/ a^Ti (^aJI oLtfl^l jlW ghd lCj 

*Ai» (_gjl«JI OU^1 j^)I jlU. Ul t 0_j^vJl <j jJS^^xx! 

. i«U- olc««J-l OlS> ^ i»lAlj aJsu-JI iijwll IjOi >_jl 4^*1 

£iz* (3 i'jtr'^* *-1^" ^/ \ V 1 ' (J^ iij>XA (( 4»U» • j/J 

^-J-l kik>>c5 JAj» ^jjl JiAil <~*S~ ^ aX»j i ( Y ^i)Y / ^ ) 4^- 
* * * 

OU C 4Ai(JJli ^^.v 3» j OlS^s*- tj _/£^t olc**^" yJ^i l*^^J 4 £^4Py-JL 

4 SS>i iilla jl»Vi J JbLji ,1 lili c l£ii JL U&i 31UI J^U 

. j/ui J!> «l* Jk: fL^Sll ^J- ij£jl 4S>I 4iUa ol* 

W If* Ij 0)yu iSj>o ^sw*“ ((4$^>- <*+£*)) o! J yd aJ U j> 3*^3 

jy£ <J j lo*^“ yjJj U-Lpj l ( Pi) ) j>- ip f* <J <du5^ 

4 ol^^l cj A>-lj oU-l ^Jp Jva , ^ J 4S^-I IS”"* tali 4 Ic-p- 4 y~ 

— ( % 

, j ~j£j djL^>- y* l^*A^ j a5^>- a^S" 1 ol ^l^^[ 

Jp JS^-I y v x' UJ jl lil Ul 4 oU ia£j! a5^-1 a-^T Jlaj 4 jl-L-iil 

C->IaU-I jrs?-w ol *^{^# I-Ua*j ^AS^I (jOl^i*l ci *A^lj dl^"l 

4 o^r^l ~ ” Jlc*^l “ Jp SA^Uxa 

( \«r 


i y j *0^' a* i$yr. 1 i3j» 

oU^I j iS^j <j5yCt c SA>- ^Jp a5^£JI oIaU“^/| 

c 

ijA ; i^ J ' AP^*J1 (3 \jyj*A* 4jdlS^ l^-l# 

oUl^^/l jf* ^1 (j 4«l$3l i£ji-\ jl jjj jl IuSjj^ <. l-^jk j t Jj^iJI 
jl&l (J j>-l »l^l (_^l liji^l lilj t _£<j oijiX ^->«i) ij^fej! 

t 

. Lil A>wjl 

^Sj>- j^* 4 ^U*s>>S/l y* ^Ap ii^>w ^JjJi AAj^iaJl O-jIT 

fU-Sll d-J IS"jli 4 U»tj5"*i ^Jjjl *uUJI ^LUJ ^2>*z+m 
a 5^>- jl**P^I ci jl j_}^ 4 ^Uli» ^l>- U ^J«Aj lP Lit «A|t aLu~>> 

• V>f' 'r^j^-* 

® ipy —*j {£j^r j^^l a~**^>- jj£ APjli aj^LS* jl jXi 

4 jj \f'**^' V*JJ 4i>-L^ <—JJ\Aj ApLmJI j <Jl%*l 

<j' ^ cyst: cS-^' t>* (^ J "^>’->' Vj ^^Jj* W' 

o-ifc j!4a* (. oA>-lj <Pyw jl jy~*j U-Uj j l ~Lp t^jLijj 

? itj .Jl 

A~*S"l«lC (jjjL-J jl *X>N ^1J*j j\iJtA! aS r^-1 A^S" jl 
jjj ^Jl Ai>“LiJI (j^aI C-*j 15"jjjl aS^J~I a-^S^jIAa* c l^JL# aSj^*I 

j^ c ^ jt^l 

jL.*^l^*J\i c jlj^Sfl a*a^» j» - i I^ Aa^I^wJI ap j ^» ®/^ ^l^cu* 

. apLJI/ APy%-o U-4 jl jy~z+M 

4 *Aj> AarZaV Al^iil jl» C ’^J^il jl^^T ^ ISJ^ Ul 

l^j i ^Cdli^ u^'j^ j i j!5^>w-j 4 4 aj jlUpUru*» j\ii>-liJli 


LjLip 1 ^ ^ C ^^^ I ^rCP^-#JI *WJ 3U-;^ Lip Aj I 

4*ll» jL^-Vl J J>-JJ 4*U» iit* C-~J *Jl ( j^»iJ^il JjVl t iJ^UU 
jla^Nl -X*j aJK)I aS^J~I a»L» d)l c (j<u>-LiJl a5^>- 

iJ aL^I Ao-liJt d)l Oo!>LJI OcIa ^ 1-A>«ju-L j 4 aLj li ijL** 
Aj^£ APywj -XJjwl APjUSl Uij 4 ApLJI/ (_aL* AP^^j ^ U^iJ 

. apUI/ jui 

: 3S^I o^W 

4 ia^J.1 c-^L^Sli |j^- IwLiu ^fSfl JS^Li.! jl Ua**j <j 
. ituS/\ J*J U 2j d)l (J_jl>ww A^-Lv* ^aL»* (iAL 

All>- 5j\ia*j ,}«X£ iJ4 j^jL-JI A**J (3 

* . 

Ujj 4 j^jLLI L^P ^a ^>-jl>- A*j^ jy\z> OljXli 4 aL» lL« 

^y* cJV" ^ -5 -Xp l^l ^Jp s/" LL*Ip 

c c 

4—Ia-Ujj 4 ojU- ^*~>r JS** ^io j! 4 _jL>- a-a5"uL^ 4 aLjJJI 

Jp liy^a^l Aj ijl 4— j£ U JjuiL i-XAj jS\5TS^Jl (j A^tJl AS^i-l 

aI^JLII oLa tA*pt lj^ OyL> ^Jl aJI-LJI l 5 cjy^ (Jl^c^l 

4 *V jv aJL a>- yjl ^Lil oL^L jjl 1 Ip U» ui 

y li* V* 4 jrji^j LiJi y^ pAji^li ^ cryLjl ^ LJJ x> V l^^Jj 

e 

♦ c£>^' L* 

(jrv ol-XaJl U* 4 ywU o*Xsalil jda** 5 ^>j* 

^P ci^ S^LiuU c-^L- (Iajj 0 

t « oLI*x>>l )> OLUi! a La 4^-0 lL-1 



. 41** J^1**L Vir Ol fl\ 

t C->lj!x)l l^^JU-J A# 4jljjJ> jl 4*Jjl 4S^>" (j£^ £*aj ^ 

<jl l>^jj 4^-j 4j^*^ SjS"* (jjl *^ry b\ Uajl lu^Xj 

c • 

ol tsj 4 X3* oils* ^_j< jf* C-JlS” ol*U*-l jjs*J 
HiytC l/kJjJrf’ Olj^JI ij 0\c*~4"l (J^” £^^3*3 4 

4 «0-jJ! ^j.Oj <*»W_} 4 Ifi* *■**“ 4 LulJ>-lyip i-»«J«-jiiLl* 

tjjJ 4 JS* <o JjJj (_£*Ul (J*t*ll ibJJi o^bj bij^ lil* 

(3 bJ ^-bL 5“^A>- o j•**£' ii j***3*‘ 

. UU' ^!5WI ol^JI iJU- ijj- opWl Obftl »jjkj i OIj^JI 
J.i.a.M.if 3r^ (_^b_j!l IfJJaj *»^ jU 

((J 4 -I,. yjT* volj^Jl tj olc^X"! ^4 tdV*^^ aSj>* 

; d ' vola^lwll 3 4 b^/vd 4 » * »»> j lol*i^l^»»P 4...»V - ^ 4 ^ » 5 ^ 

sJU 4 <Lal_» iiad- ,_^l -Cp OliJU- jjP bJ j! 4^t 

. 4 I 4 -...I 1 ili^JJI jJJt; _Cp I^a! ObSji 

jcp 0^*^' oL^sil s-ijk ^ JliiNl ^ bj^f S^U- Jolji 

OlSj^ bjb (3^° dl Oj*b 4 Ljlj 4la^" *Lp l^».*> (3| 4^*w a]o^ 

^UoJ (_jl olS^ £v**«J i^bL* 0 *bj« ijljkj 4 olj^l) ttjfl 

9 _j ^3yuJ 4 _v?b j (j ^ i*j^JI JpIjaM _^* 4 J 1 

J4 Jjp iiltS* Jll2ll J 4 t>* 41 jU^*4I o-U 4 g 4S^-I 

OjxUUj X? cf-XJ-y blr^'iX' 

Maupertius, Lagrange, Hamilton 

J^ 5, J* 1 J*3 4 (J* jj^U oVjU. JaJj 


\ 00 





fjj* ^ \£"(JtJ o jy?3 t <! J& oLoto 

oV.>Ua ^jA OjjyA H o*AAj C j>~\ *^£» j\ Ajjij j' 4jL»v* ^Ji£ (JjlA>-Nl 0 

jl tJl£-l J j Canonical j\ kl#J&\ ojj^l J$jC iS^“' 

t3 ^^>" 4 la ««« ^ aJ l>- (JjLl; O-^^IaU oAA A*1xJ bT U U- t_A—,^,‘ 

t 

K&jp- AP j* If-1 jJp iSy>- t-J yu Ja>- 

lJ*A*^ <^y>~ <~+£ jl ciWI Jyj-j j^ili ^-^6 1 Alkf" (j i) JyJ** 

d>ViUll (j I^pUo OljL*)l sUaj (_|p i^iU jU»* 

: iSi\ 

: iS>l i-d" = ap^JI x ib£Jl 

I 5^i)l — iS^-l A~d~ a^li j <J-W* 

,j* <Jti)l l.iA ^*jC yk U iJ_jdUlAl oNjUil ^y> JU jJSj 
^L*>-S/ l Olpj-< tj\> ii*>4dl jJp UJjj (Jtiil ^ JjS/t tj^lajli t oN^Uil 

Cfi*fiy (^Sl OlSslI ,j4*jj ( tl»LilJ»-Vl -Uljj ON.W j^pl j_j»C _jl ) 

iS^-l OL*5"iiljj J-U* 'je- (jliil <J>^laJI lo-Ui jjp t aS^J-I olJ\, 

* 

i£jaRj <oIp j U U<ajl i£y^ 4 3 ojj*0 tj SjjS^JAl 

* iS^JJ (JUl JjJjJ jjjUJ ^v*aj ^a aJW l itaUil o Jjbj AjjS^ll o^jllaJI 

&J&J1 

j *Jj>cJl A-^S"" ^J5 j ai bail JS"" jb cJ o^' (Jj«>- 

oAA i]J>*Z> U«XpJ C Aj^lil AS> J jlUJl 

Ap^*-^ 1 a 5^-1 AilU cAj O' Jijj la'^ *y^ ^Jp 

4 OjA*« Olc***^! A$^>- l 5 ^jl A-Xjlj <«^4 j ifl,A">w 


(3 ft 4iiWi I i)y It yPk iU>j ( yy Vi Jt^wi 

yfi* S(ji^^i t3 ®i^"i iS^ J ^J^JI aS^^-I <^*5~(3^" i*^i «jj<^ 

. « iS^' * i>j»B 

^UJiVlj iJLkj^JI i»)iU-l jIac-VI (j -Aa^-U U«Up 

. oU U&l iS>l vTVj U&l AiUaJi Jkr jli v-UUlj .l^lj 

^a> j> ^jA SjL** iJ^>vo AillaJl O^ Lsp(.J j 

. * * > • » . - * 
(J y*JLw jl UlS^I J 4 l^lj>- (J ^ 

j I £*la-** 3[ Ja»f U * 3_/i U*j 4 3jA>- tlili 

J j>«Jl ^J’*'** 4 j m y^& ci^ l*Uj 4 Ojj^l 

4#U? 3il)j 4illflU O^Oj^** 4 Olj*** 

. ji Jl 5jLJ* 

S«Ap (3 V'iJ^’ AiliaJI 0^ 4 <U£o t*#Al Oj^3 

j\ 4 *^J1 4pL* iljjij jt 4 JajU-l 4pL* (j £jitjU Jjilil ^Jl 4 
4 t3 p->«JlJl 4 (j^^Jl j*5^11 j 4 j j\cS3l 

4$llaJJ OL$s!l cJU-obj t UjljL** (3 u£*i«M tJj/JI _jl 
4 ^Urf&Nlj 4^-Jaliilj *l> jf£}\j Ajjl^^sJI 4illaJlj 4-oil^-l (3 iS^-l <**Sj 

U aS^M <U*5j iillaJl i-jijjfij ^ <Jl j^tsP £**UIl Oja)I Jji Jjj-j 

j £*ydi ^ aji jijXj jiSh 3^ y o^3 

4_£*X* 3^" ^-j*^ Wtr**^i^*J o*A^— I l^«»l^JLl 

. W C^J^ - ol U jJi ji JU! — l^JS"^l^lill ^ JJU 

4 H l^jl^J.^ » ^Ip <J*JZ* 

IJU J ^ JDJiJj 4 ^UJI j«JLill b>V>lf J^i U ^1 UjUi N U 




. Jliil l-U> ji J| £j>Jk\ 

* • t 
4# IaUA^-^i liU IpP Lj 4^- ^Jl ^jLLJl o XjiJi La>-j l^l j a-J 

W ; o>Ji ^*ayi tZ+frt iJ^aSll S_L*ill CJlS” 4 LLf- <j 0-4LC 

•AiJ t i>XjaM^ ^AS^S/l L£jIS\_U SAiJaM S-Uaiil 

4 S- Wi’ .ll ilia,; ^J>-I4 j Lai I j 4 Ol^JI j 

AljJ £^jU«j oljlk 4 d4*adl <W»ji JI>w a-j^S”” IT*>L*I Aplj 

• C C 

^UscJI I 4 a aJI>- <j<wa'i ji lojl 4 j io^5*" OljL" 

U 4ST^j a*UpS(I IjL}I4^4 ^Jp U A^tlL 

^ j £*tj OLJlA>-Vl «}4p JJJaJ Lj^j 4 JI ISwlSLll 

• <>4jAJ-I OUlA>-^J aS^>* OVj i^cC lojjj jJta 
(3 I A>- A^»Liv* o4ji4^“I <S'j^~\ oYaUil o4a jl j^>\ 4 J U 4 _ <>jP’\j 
jj*J\ 4 (j Ak».~JI a^L-Vi oYsU^JJ l x'jy-^ 

•AjS^bJL lA jl j*p^ ♦—JjLtfSll l^i J.>-AJj 34j4j-l oV^Uil J <Lc4 aJI 
jf* £^-Jl o4j4^-l C^taUll jl A>uJjj 4 aaI^ ciU-* 

*—jY^Uil jjy* 1^*1 ijj 4 a£4aJI oYiUll 4.UII ol_^Jl 

jrcl^Uil ^4>4 AJjdUUl oYiUll ^ ^U1 4 JI 0 JS"”(Jj 4 4JCJuoil 

^Jl o_^aU jImv* cJAxC 4>ljX; 4?-ij 4^l4>-L Aja-J^Ll Aff^-I a~+£“ jt> 

14a j\^j Ja*4 ^j >-Sfl <bUM 0>>- j 4 (jl4>-Y |Ju 5^Lj ^Jp J^xJ 

. Ajiby^l aS^-I oL^5”~ aJ*^Aj (JlA^-Y 

j ^-w'^vJI l5sJl$Lil jl JaJI ci AjlijJl IAaj 

l^l ^Jp A^x^JaJI jyA* JljU Ajlj 4 aJjj^J ^LrfSfl 

t 

* ^ijlAjo 

^ <5A 



: Jm, > jjJUJI 

iJU ^i-UJ a,* j c3 £v % “ J 0^ ^ 

JJnJo jl Lip Jf-w t 45^Ll J I^UJj SjS"Oj-L ^LaX> [»x*s 

t t * 

j3 \^v~*>- ^OAl <• 0\o*-*4"^ *^ > "^ '■^Vi i}^ ^ 

. ijy^ y »0^' ^-^iO ‘ (XT’"' ‘-*^ s 

^W»_y Sjli* Si-A£ S£~s<aj O' jj4-«i «>*)' fO^-* 4 ^1 

jy^aj (j aJ_j^~J' (_r^~l (_r^ j^' *J1^"' o-Aa Jt« (J l* 

y>J^\j ,1a U-Cf- j' jJ^-'j *^' j _/*-*J' ^r'" ' °. l*-'“ fi i—<*A^ l* 

•tjw—c«- 0^ 5o^ill j j'OJL* )) ioiUJJ yy~f 0_yl* ■J*A>- -Ail t l*jl*A* J 
^ I^JLp t. 5_jaH <u~ia ti a-£3j i c r~* - ~^'^' 

# L* il/A o' ^>-aU (j^J> (JuT t UU- _jj~> ^oj' -uj,' *UaiJl 

aXja ^PjSf'j _^*-a!' O''* 5OoNUaiN' 4.L*L** 0_j*A* Oilia^l 
?yOU~L' yjd' J\ luuall JiJ JJU OjO; j\ Ollalial' _)' Jr 4 V>" 

e • 

Oiliallal'j Jp^ji-' jjO j 4jui^“' ci 1* • o' I'Ap- y 

9 JJl^JI j 

ijjj^ki Ojjm IjjlT Oii ili^Sl' o-A» Jt* sj^pU^j JjjO ^Je 

<tU»jl c->Ua>- ijj t oiU-1 ij ‘ J .^ 1J l^r^i (Jr* 

5 UJ-I y sill' o' (j>Avp' 00~J » : iJjAj <_^?"Bently^J^j ^ y>j? 

^iU ji- *■ y ^o*^. l$ y^ ® J ^* ij^ sy ^ t} 4 '*' 1 j' 

i yjp-j ii^lai_j 4 Sill' (j io*!^ oiU-' O' Xj .... (JtJ JUajI Oj^>J 

J*A>- yj i 0 *j jp^- 1 J >Ji 1* W^ - o' ap-j-^ i A««JL 

lo^ 





- * * « . * ( 

liL-jl^ jl J (jjl fjg>~ l*X>- j *I (J> I j*A jl. C ^1 Jt 

. « <ui r^i jl ^j>S_ jJula i \ JJUil J j^CidLI aIaJ* aSsJU 

\ ^ ^ 0 olftJI Ow»»Jl Aj Jkl*j *l>- A/l>-l j^jw\j l) |^»*>Jl 

e « e t 

. a>~L>- j\ 4jL>-[ ^>1 0* ^ 

L-U, ^ V aUjSII J^‘ j&l of (^^) Jr- U Uj 

<• Oj^-x* <Ul»- J *LiS/t idfi- o^>_ ^ *Ui^/l *£j>- <ui e- ( Ji£ 

lil c-wjjl lA*j c *\*j\ aJ^C J^ 4 J iJl£ll JSX jl 

Jjf U £fc*^*«~***j 4 « )) 4 oij £4 jjSw* ApI 

•A>“J ^j^Jj 4 A>-lj 4^-w<j — l^v 3 ,»j ^-wJj *IJ^J Ajl^il Oli^UJI 
*y£s Vj Apy-Mj iJ^>w *L^»S/i C-*j IS"* U^lfw« j^^-* ^ -JJ%JI IUa j I 

o* ^.b *— fl : v * 1 ol tJ *AjVj 5UaL iiL l^i fj ^11 jjjUJ^I AilS^^Jic jl 

hlJAi <Hwj A a ,. —. A ' jl^jli Aj^jl iUjVl (3[ <«UJI jUjJI 4 a**1? 
jj£ y U4^_j jUj)l “ jl^Al 5*A?-_j <il (Jf- bLAx’j (_jjJI iUjVl ^l<j 
Oji t U&Al jlj jU^JI u»*.« l4*j jL> iJ^SJl 

t S4»-j 4<l (Jc- <ul*U* JjVj lj»0 V iUjVl ^Lj J-<aAl 

•jiP ^Jr - ^ ‘ jU/il Ji^ iibiAl oUUVl oUi| ^f a^U jf 

. o 153.1 (3 i<f!ALl ij^w ojbLtl 4 **oJ1j 5*IA^j 

Ut U-UAl jU^lIj o^Al (_fAjl i iUiSfl ^Lj J-aAI l-U 

, I e 

iiilA J>^a <»_—jl y*j c Si<II>- <J U~* <-jJ^ 

j <l*i 1^1 jjp <1^ (_fl ( Jlf JxAA. 1 lA» (Jj <• \*j}—jCj SjoU-l Syklii 
jj**»<lJI Jil iiL>- <k$”IA a t OUjJI ^ jJaA- JUp jl^il 
^JlX jl oU^ll Cm 4laA- -Up jl^Al iow SlaJL (J^-. 



J aJj^J! JX* J " « a " ll (J i$y£*» 5A>-lj 

(, 0 4 J | JX* (J l£ OUxi- ^ 

. . . . (1) ^ (J ii isul-*! J^IaJI JJIj cAj J-aj U-Lpj c . . . t o 

j! c jUjJI jj»* oj^i J^W- aJ^JI lfXk?-l ^1 aaL^I ^*iJI 

(( jiUJl Ja>- » iaji-\ !Ja JX*j 4 tajl !j>^ aK" jU^il 

. U>bs Jjl aI^U ^L-Jl World line 

j^* t (J 14 a Uuipj 

. a^Ip {£j^r 4£*XJ! ^«-***X] a*J!X*j aJL«\S^ d 

(jUjHj O^i! J AjiU“l aI^J! dJlj JX* ^J^"J ^ Aj!^! J ijJfjrJb 

aUaJI j\j£ J-*alU S*^' ^laj J^aJ.1 cr* (^) ikiJI J,M 

t 

ijj>- Sib*j 4^ ^y! ^L*^!! j^ 4 OjS^ £^laj ^! aJL^LJ! O**^. ^ ( —} ) 
- .jj ^ ».»,m<u i-ijh y^j 4 iaaip v— «. w .< ^? ^ aIsaji 

. (( Lr ^ti\ jllp ]&£ » Ja*£ iiladl j J-sAcll <Jp S*t£l 

Ob lijr^ 1 A.-w>s^Jl Aj y*j <x£ OUl*s£! j^ 4 <uj Ic tj*-Xi (jl -Xajj 

<—^"ij^Jis^ ~ Uji^^ ^J!j aI53i dJij ^jx* j«-sa>S/i ^UnVi 

li a^m-JL uji Js?j 4 ^^ j oUulij 

. « • 

. y #^ \ S*-t^-! £* <jji!^o l£ i*liu* jI jr 4 ^ ‘"-rb^ A^iu^* 
4 Ulc aJp iSj^ < J<w>J a L ^.II SjLJl «jjk 

v-.flJb^’ Aj^W - aJL 5^ jr 4 AiP Aj! dJJ^ 

(Jp oUlPI J-^adl <J ^ >Ui iiU- ibS”(_gl Jt>-_y |1 li[ Ul i ^Ui 
CM 





. . t e e 

(J A>1 ^wM jllp Ja>- £»~nA> ^1 4 # (J!AUVl 

jjVi jf)a j (^Ajl OjH^* ^A*J> 4 APywJI dl^Vl fj^Jij 

^A**** Aj^l^l ^JJsTB A ^»jy t«Ak*J 4 A*~A«Jl 4 j J^3j ^jA o' LCJU** IT 
Ul U jA-j ^All jL* ^» JJ *UVl IAa 4 ^y>w jL^4 j iJ^o aJITj 

4.J 1^L * » c«XL*w j! 1^ Aij ^ ^J^ajdl *1*^1 

*i»P^ („5 l^Al**v* ^ji*** 4 iiJl*W A) I ^Jp A**—Jl Al^lflJ 1*1 *1Au 

• cr^ 

• c 

<1)1 ^9^" 5^aI! j* '^* j ^ ^ u^ IAa ci 

JT Liv* ^ Ail aoUM Ia j&j ^-T Ij^jl OlTp- 

Ai A**Jajl o^ 4 aJiT 0^*jl Ai> A*j ^jp ^rilljl aITa** Ul 4 \^%*lijAJt ci 

6 a)^^- *LaaJI ^Jp C-A*^- A)i> a!su«mo 3jjll£ IjoUj 

^%Mjb N a*TJ_j AjA>- iJ&*P£ ifl A> *A->1 )^«-sa11 ^ Aa ( /jTJj 

. l*jJL* I j\~+J2j jJLU-l 

(A I \p Ux i.>*>* A*j 4 I A> A>- I Ajv a* w *J 1 aI^^** u «.■ A*«ji> Cj^ 11 c5_^ 

0^ tj£*A a) J*0 l^-l Vj (jl*~ Oj cJj^J 

ci I* t j*# t»l| Ao****Jij ^J ,xx V 

<J~a)I Jp jwi (j^^i l <_i * I J5a ^ IxJ I Js>jla>- 0 Ij ^/v^j 0 ^ ^ l^* | 

J^A (J Jj> Ji>jlai-l AJJaI jl5^ jU 4 oLL^j ^All ia—J.1 

UU U I A< A^ ^ A^ 4 *■ 1 <Ly^ aIA i^ >^ Air o^j^J I Ij o ii 

Jf-J IaLp^j OL-sT^ ^UJi Ja^ia>- Ij^rCpl Ui 4 AJ A*a^*j V 

j ••Up! iyU-aKj < <A (j iSy^. (olT*) *l^> OiT*V ^j^ycW is^W ijL> * 

. iJUU Uiijlu j -LaJ ^ OAs»-j jl a >A o_j^3l ^L»jl i_£-X* 

nr 


jl LJp i)U-l o-U vjjlA>-S/l <1* t^yZ J—JI L«iil 

Aij fJ l C I ^j£*Ajl I* d*j*A ^ilnjl JU* 

djsJI^I U1T (jj 4 iJ_)JI l-W» l^JaX Oj&j U»Cp 4-ijSll l|- nwj ^11 

. iilis* (_jJI ijj4"li ^sLdJ Ja^ajj I.AS^j* fcjtt j.J r .—ll jj£ji 


: iuJaJillj Lijtf 3l 

(_^JI l^~4i JfliAl (J[ (Jiy i£jii\ jl j**«j 

c 

jl ij/*JI jj^ ‘ ip*lx*» *2jj laj jjjj jlS" jlj 4 iojU-l (jlji 
^yJl ^ C-jIS^I jl jl^ibi jl ) jloUo jri^pw!»* jjwirff' 

t 4 —a (^IjjJI jjilil! l4P_po»- (J ijjjli-l 5_ji £» (JiS 3_^i (<„«j 

<iU_Ll QjA Ln^p jL^lw jl7p)U 

jL«JajJkl jUaiJU 4 i_--isL*J>l (_j ji\\ jjp 4,—ij jjlliil J-!»•.■ j 

. * * 

. iiI—JJ ^£-0 \aJI £j»jJI j_pIS Uil ^5 o^iL jljiUli jl jloUc> 

(Jfr Lr—*^ <£yUI l«J jl tS"" liUU jJUj 

Aili»^*l (3 1 ^ IjA jl Vl 4 Ojl 44 jJv 

^_p*JI 4>j (Jp <•—^la'.«l>lj ij^^£11 (_£_ji)l jSl c l4>- JUu 

. 4«oU-l »j J* -tf*l 

t£pjl l^|-4 lf-l-ij (J^" - **ji^l Sji) y»Sfl_j 

31 Ol>«-iJI C«*ta U villi (j ^.-.U'.i llj 4 _j^£)I 
tjMjll _,jAi Sj^paJI (J i£^j-l jl 4 kS'[<* 4.-..lajJJ 

vi^L>«~JU ^Lilp^/l (3 oA»*Xfl^- f' 1 y\ ^yt l£j^ ^ 

Ujj_y (_jjl Jl 4^_jiJl t-jl»- (jl A- j — J a m i£ji jjjj 


nr 



AjUL+aJI oA a ^3 aajAII (j\>I^Ail l ^a wmS^ 1 l*4»pj c U*< 

^Jl ilj^T jSP C-Jj l>*jj I ^jA ^JjIa J>Ap JtA>- ^jA ©Ajt*il 

. Ala*—* a^p\j j Clerk Maxwell 

<bU 4 jryS/L *LodJl jl ^jk/Al .1 ^jA jlT 4 c-jjj dJJi (j 
Jjy^l I A* ^bUj » Lk fl. H j\P (^^aJI ^Ja> ^f-w <j* 

Ai*> Aa> ^ b** ^ 4 ^ ^ L^ [ Oji j U& I 0 I Jfr J I aJ |, 

• V 'k*y J^- 

. « 

jl^lAi t Aw»l j tJAI p 4j A> UjfjAA Aj^^J l (Jl^lA^'b/I oIT 

jlS 3 t (^***JI IAa <Jijk Jp jl ^"^k - J l <j* 

jl UU 4 A-^-o\^-v* ^^Ijjkl ©Aft jl <—«JA^ A;l 4 j ^ L . A l ^4 

^ajl least action *bl Jil Jl. ^pl lA*. *. JiS jl jJjJ Jyl^iJ 
4 £*Ajj «^A£ ^£.Jl ^yi\ A >-jj~* bdS^Jj t jrL^ jff!l.^ a) fU 

t 

jl jS*>\zj Larmor jjaj^j Jj^TUj Faraday ^bljU JjU-j 
j l^lul* 4 Ol^'^Ma^Vl oAa ^UJI 

( t ( c 

^jjl ( ^ p «mJI j*~ji> jl J^a***^* ^*^1 j>! jl IAjj t 

, <jjl A>-S/1 J AaIAu 

(3yCUw jryUJli 4 ^^JAi J ■*_~-JI a~-aJI 4jJ aj 0*-L>- ^ 

^1 ^ cJJAl Iji Jilj 4 (_£>*“' J>[ j^vil J iki Jij AA*j 0 >i 

j^i» jl IA^ Jpj 4 ( ^ ^ ) O^jA^I ACS'JS~J ^saII jUil l^J^Cw 


jUjJlj jl^il J^p** ^|aAj ^g^Ja.^. R 4j^S-JI ^rvUll j[ 

JjjC l£/J j%-f*l (^1 ^ jl^il jjilA 

* c . 

4jj>«-j)l ^ k.» jl j^A^I IAa ^_}^* jl jkjjl^ j\^i.l jy 








®A*> jji* iSjy*J A»l *ifl c tjC. j'ifl ij\> 

\*ypj*\ (_£jl ijj^i I; OUjllj O^il jl ji^j J-AiM dJUS jAi i_£»sll 

. A«^.la.ll oliJLsAi 'll 

l»JiP ajjjiil JJ- U-bji* CvAij Jl ijlaj C—»lj jAiJI lJu ,J f-j 
J*A>- *LJl ®£>*j ii»lA»-Sll JV-i jl 

(_^>L«Sll tjpj^ j* ciiii jlSj t ip^»Jl CjlS^^* ^jjSll 

ej^C ^SoC ^ iU-Vl t>~' jl i j^ll (_j»- i—JjUdJI ^JS”" aJAS*I (^Ajlj 
Ay* y> \^ k!jlA>-*ifl ,3-J jJlij t <_£/>-l SjLp (J jl ‘ aS^J-I VlT'A*"! 

S*r «iJ*' ( j_jl ,jrf»/ULl (J jlUJt <J>ij 
t *LA<Sll ^IkJ ^ ^‘Sll dJUi ji lA<j . apLJI J Jj* OjJU 

l*^j 'S ^ a> 1 AijLil *X>y <jw bkJU^j 

a> c£^ Jr^l fj* ^1 jfi 4 aI^JU tiJUi C^J t 4iP 

? t/*-^ (y*r* ^ <■ 

jl 4 OUJilsuaX ^rvtil ^-aAi jl lojl tjl ^1 

t jl^il j^- i}y>*Sjj Aoy^SvJl JajA*5 \JlSsJk.l jl { jj»jJk> 

-UC oljjj^jNl jrv jSf aJS"" jl£il J^U- jl JbNj 

(J^ S^Ij jj 4 jl^Al j oIaU-^ 1 iilS^ j l^T Jls»j j t aIS" jl^il J^i. 
t bS"U jl 15 "j>c* jj^^jNl jlT*1^- ^ \$*a£j\£J>\ Jl aJ ji Oj'bl vtlji 

jj/V^iNl jl O^J^l 4j^>oil 4 a5J^“1j V vjA>-S/l jSf 

4 jl^il J <ijL>^l oIaU-^IJ 4^~jJL aj jL-i« C.«^vJ AjiUil (_J_ji AJ^j £]j>dl 

a; aL-^ oA* (j L*Aj i ]dl ije- liU 

. Ala-«j Jj»- 


(jjl ji) oi bJ j ** Lil ^JJ-Ui* 

jy\j ^li jl 4 ^w^-l aUsju A-^k»lx-^ * ( Oj**-*** ^w*- 

aJIiU a*pI>- aIU uJlS^iJ L»uJ j (. ,Lu£ Jta-*wj ^1 jl j-^S/l <J^Ul 

D ^j*nJ ^ C^L-^L^jl A*b Ajy^* 4 ^_->l A>-S^I 

. * , 

• t*j*£ <J jt oL^»l^!l oUvOa-A* c3 *lj»* 

v-Jlfl ui 4 &J&AI j*Jk«M (_|p Lit ijr^i ti*j 

* 

£* ciyj~JI <SjLJ*^ *—<J <^ib ^uJi 

oV A *»^0 O^-A* 4 ^! ^ A*>U*o^l Um*u Ia* ^Jp A*^*> l^*ll jpb 1 ^lijl 

^1 Ol^llfl»4* fj£j j*^aj' oxC***^J dyiL* U**!j>“ c$ 0 y&l 

* / * 

4#jJU lLUj ^JIU 5^ U*L*>-I O^Uap a* U ^JjU 

. U>! 

U Lp t ^jij^oj (J ^^>*Sfl oLUaJI ^a> <-)l tajl lijj 

* , 

a*^aLJI j ^a II ta*Ap ol a*Ip^ t Iaj^a£ aUI5" 

Jjlkl ISJ 4 ykl^laJi ^UJ £u*4^1l b-*^* bJl>- ^JS^ Jic ^Jl 

OU<i*jJl y» ^Ap Cf* (Jp y* 

a*-M lyi ^Jp objyS3'Vi jj-sA> -Aij ~ <jx*j 

« 

^ -yJL a— pj J*mJI y* UI ; l#JU» < ^.^aJ ^]l oUpU^> ^SL 
j±j*oj ,^S m Iaa (Jpj 4 ai* Ly oli juaSCJ^I jjy» aJI ^Jbc* 

I < * « 

AA ^ d u o^aJI ^4 l, — o Ij I d ^1 a^U^«Ja>-I V* lI^U j 1 

• ^' JT j* lr 

«! ixU» J !tS' »> T ~S> ii sJ ^iit lkL| Ajl 

* . * . 

aIi 5^ L^ lj A«^?Up^jl a13" C - shm^ ^)l Lm^C 4 A^xli*** AA vA <i.* i^/*** 4 ^ 

( m 




<jb5^ t USj 

(^ Aily<?Nlj <Ujl U^SvC N ,j^!j t iij_^li jj/^lMl 

jl i^al^Jj ajC*j jl UU t i_fl»w» <dl^ vl-s«w>i — ,_^~*lj5 

j* Oj/£M J* CmIS* Jfr Obj*J M j\jj^*aJ\_) 

. £»\^U jJj jpfWbu jltUdj ")l l^ j t ijyds^ 

• * 

i jm *\jJ OJJ+* tjN 4 ollAv^J l£ *XAp 1 fcJflA^llj lAA yvjTl 

i-jJlj ij*\2j i^-o- t «Jj»- (jf- Oi?£M Jr* ^r* <J^ **0^ 

kiJJj jyJCj i iSj^dl <ul e- jJJ; j>-\ c$i j' (3^' 

*Ae- i i..<a;U OjSvJ j_j/53'ill O^j^j ^*-*^** 1 ,_}j Jr* 

L5^L* tC*j ,j£j_j i oUl/Ml J£" j | 

j 

^v\j (1)^ lo^l t j>-\ A****JIj Aaj yy** 

^^y ^ au ^ ojj**aj 4 cjfcll ^j.JauJ.1 I*Aa ^p 

4.s*.~>J\ 4S^J-1 ^ 4P J>» Ajjl^ Oj^aJ ^ c£^ ** l/***1^ U* 

cT* c ^V* ^ Cr^- (J^ ^ 

^JJl <L~Jl> Oj/SvjNl if-J*M <-J J*j Js>* [^>-\z£ JjJl Sj^-iAll 

• * 


£j&Ji 


l^jl^JLl jl) JjaSI ^iV* J/* y***' OyiJl 

AAwJflJ l> L*-Up l^- ^fcl^iajl jrw4j l5 ^ - ^a! 

^Jp {£>" l>*l^- La>^ i. iJU*<jNl Ia1\ ^Sy*"* 





j L-J Ir^* oi 1^1 ^±.j> t iiJdiJl J j^Vt 

. <~ ~ Jl •y^ fj& \^>^J>y (J 0^1 J^li (_j!l JS'lill ^Ja 

* t 

(j 4 l£^ ^ L jllp iLlill <u>-UI ^Jp Ut 

j^JI oLL^*Jl *-Ljjill ^Ilp jlS" U~L*j 4 qL>xJ 1 

jyj JUil iUi J f til l*Ui CJJ iiL^l &j£il OJIT t syJI 

. 5a***L*S/I ^4 olS^ duU 

*. djuji 

l^l Sjjjl (J Ajji Olj_^ a^-j y>*jd! *1 jjjl C^v»Ai 

4iU<iNlj aJL* o\**~*>- ^>j OlJ ^jA ap 

4 JLJI Ifl.nfl'lj A-itSsJl <L> ^£\J! 

. 1/b \juo ^jLj i^UJI ijj JJ aJ^JI a>Ju!I jSf 4 Olij/S\5}U 

W*>- £_>Jl lAft ^ <w^SjsJ ‘<j?cr. ^ ^ ^ l&O, 

1 ^" t '“-A^S""L» Jiaj jl V^E I 

j»\ j*j *sy~\ ij-Aji <sT i^. jsr o jLt> yij isyt -1 j ^jj ji ^ <:t 

Aj 'V 

0* a^a 0^ AjI^JI ci ob-ij ^>Lj\^LLl jif 
^ryl^iSl OjIjJ 4 O'jiJJ oAitJl ^l>o-Vl Ld^C 

c5 AijC-jljX!l 4 iijt (J aj j yAl 

* 

JljU Ajl U \Xfi> j jl5j ^_>JI 0-X^ O^E ^ 

. \jAp c-A-t^Jl ^ l alV j ^Jl A^L-Sll Oolji]! ^jA A>jU iJLft 



ji iKi. f ui iSL.^11 jjUl JiiJl jlTj 

L ic"l>- gjli 4*i^« y j-ii OlJ-ij C .lapl Jl^l jJJi 

- * * 

. ia.^vo (Jli£ >w>j l«b.«il J-lb Ax~*b <■ btf blio>- SAaIJ-II 0.«.% o 1 

t i-JUaJI y ly>'} J* jij^i '-A^' Cj\/ y <*jT ji JA 

|jjh 4 \ c ^C^' Ifcb-lj U^l +&j+» <OjrA 4 IjA* o^jS - " Os4-Ux*^>l taU 

c-JywMJ jA4 N j 4 J/J/JJ A-l£sJl aS^~ 1 Ajlb ^ jla ^g Mt 

C 4^3jNl> 4 *ljil A»«jLl*S** 4 ^>-1 (j* 4 AlliflJJ j+S*~A 

yjjt Ajj 4ij^b y\P qj*$ A*j IfcA^- ^>- AiUajl Aai (J <1*>\J>^\ 

<jl 4AJL>~ j*j LjI ^_P^J C-OAj AS aS^^“ 1 AJlb ;jl U 4 A**^jSfi 

jl AjN IAa jl lSv-olSs-J.1 LAjj 4 djl J>- 

d)l AiN ■la__ tj>- *Lii^L aS^-1 aS lb 01 U t cbA^- 

aS^^I AjAI 00'^'^ IS OJJ^ ci^”J ^ <J^^*-J1 lAf- A ^ -JaJI £w*-**j l*A*P ojl^^ 


Ajj**jl 


*-l»Jl ^jA aJL>«i»h*^ 


^Jc*~l *1Ajj^).l OlJj^“l A^-lA« jl^il OT^ <^^.3 

iiL,^£)l l^l$Ul.U“ )fj U l^Tj ^ jp 4 e>>J! 

A*j olJji-l Aaf- 4 (Jj AS^>vli aOS^! AfllaJI jU 

^jjuiSl> iA»A^- U c--Xyd.ll Ol^SvJ J0A>- \«li* Aw?jSll ^Jp a^*L- 

a5^-1 ajAI oNl aJ^ iVtj N ajILj aS^I j V*' y 

. i £^&\ 1^*0 



^jA AaU*M oAA Jl* tSvjlfs*il A>-1 \y l^li 

? jrclU-l jclA ^Ul 

C&- Jp *ljil OloJ>- ^Ul JJUdJl Ijjb l^JU^- ^All Uj 

* • 

J^-l JisJ bjl ^ JjU-^iI tw-l*ajl £j\ j> <?*»»w*)l ^JbJI L Ja« ; 

jllp ^ t jilp J[ ( "\i ( j^ ) lAjtJ ,j»«« (^11 ii^iil jlj*JI 

. Ojj^Nl jlU Jl aJLjVI 

ap^£ ^1 jl JJi ij\ }y ^^p ^^ jJDS uui! jl lux£j 

^Uaj ^Sl 4 jUjJlj j&l <j jlj*i**L iS^>Cj ^L*>-Sll ^ 

* , _ * 

1^a~o aJU- jl c <m»^J 1 j^UJ jl j** ^Jp__j jrjjl^Ail 

Aj iOl~J li aULC AjI^JI c3 ^Sj>* j-^>-lj -ia£ ^P (^^>-1 <!U- 

Jl iaUl j. (.Lo-Sll 3U» jr Jj*s ji ^i I ;iL-*>&JI 

4 iiL-^l l^Jl^J»l ^Jp O^U-JU-w* C~J Aitlji-1 A^lJl oAftj 
A*^Jl^J*l j*JaJl ^ IU>* o^r-5*" AP^*^ J^A>- ^ L<aj 1 £~~J l^Sl 

^^jp jj^Sll ^>wsu jl ,jJ^ jJJ-Uj 4 Al^*il A*^~***^^Jl 

4 ci[ A>-U“ (J W 4 l^jl^-il (j AjLaI* 0*)^-W 

aJ\SC*I ( ys> jl a-^w»*!>^J1 <J a^wJI j\ jl^ju-Nl ^jp jl UU 

. jl^lilj jUjll j OlS^>- 1^1 ^Jp Olj^Jiuil 

: j&Uj 0U>JI J olS>l 

4 A^J^lj Vlil AaJuU ^UVl ^0“ Aj^Jsil ^saIa^I a jp vj-j^fT 

j[ li lijh <Jpj 4 lfJ[ ^-tll jyJl jl (jil AA-JUJl 

-uaJJI ^UjSfl OlAj ^i>- A 1 ^ «^^1 iSjXr^^ Cj* ^?*^1 

w* 


j \ yvO*Jl ^OA»l jJjj C <IjIa O^I^W yjC *-liyiU 

a^-jJoa ^ja i^lil CoWj t aaJLaII 

(3 4*j«»3-i c *ij^ji)i (3*^ 3[ 

. ^L«Jl 3 4-vd—JUiil lf~ 4 (J%1 «AA ) 1 







: jjlU 

<Jp L.4 4i»~b- *L j*i O4 jjA]l Jji>7 

f^u d-jlj 4 OljAjl OljAjl i£y~~*A ^JL ^Al^iajl 

jl C-Jyi £• lA 1 jJJL« jl£j c 5-A^U-l 4*JaJl y l^aj J*u!i y* *^A>- 
iu jlj 4 iXJLdJl C-iwb-l Jjjl c-jU-na! 1 iilS^ 

Az>-*^j . ojjl> oU*Ap tj a1>*aA-I «-L^jjjl oAA ^*IjJI JlAl Jp 

CJlf oU- jl ^ A^H J jJj'Aj dy^w ^-^7 ei VV 

4 ^ IftJjhLto ^jXj! ^yldA-1 £* i—^£i>- 4*^***^^J1 l!>L%>lSCAl 

.AJUi c ajIA Jy* ^-U- j v^>«-Jl IAa 

C t « * 

4*****%Jl J}\ jli jjyp 0 1^ |Aa 4j^ C-iuS^ 0^ (J>y 

Ai^* jlS"^J xaIL j 4 oUjJlj ol^Al <3 y Ijlkil ^*££ y 

4_j Olj\*ill u^ WAS** 4 o^Ssi ^>wjl o j£r& jjy m 


wr 





ji^A jA ^ Jj l jUjIlj j^ll j 0 jaI—A olS^>- ^jA j J^Sj ^ j _J^JI 
SiliU i ^Uilj »il» ^y» UU- JLi) 

• c 

jiy^ OUJ* iil!*A| *aJai Ul t Ol>^« ^ Olji yyt bj&£ 

* i * 

(jl y'ili c o^lll Mj C « a < ^ j 0 ^ 3 ?’*’* ^ c 5 

J* JioJ .1 *lll jL' Jx* jl; Jp o^lil ^ jlk^ 

4 ^U-j ^ J>\ OUilaj <udl j* Jy 4 ^ j>- 

Ol^sJi kiJj^ Ifdp Jjikl <Ls aJu* jt*\jiA AiJfc Jp Jjlixj 

• i£j~* \$* SjrJa^ <y*~di ejjp ^ j ^ <■ quanta 

j 4 Niels Bohr ^ Jj itu-Vt 4 dJU*A 

a3 o ij** o^lJJ IjJjfcld Ljl 4 

j-xs+* l^U (J*-*h j^p y\ ) dJJA! jSkj U ®y 

*^I—* Vj \y&i£ J 4 Jp ^OljlJa^ 4 a£jP*£j* 

. J^a^I A>-i <J jii» 

(j 4 Su-tA-l <Jl^- J aJUI 

Cryl^J Soddy Rutherford 

Olj^laJ Ijj^iaj Jljp-Sll i y* <Jl>“ dJiJ Jnj kj 4 4^-L-S/l 

4 a5^Ap ^1 Jj o^dsp ^jl C-wsubl -\aJ J 4 dA>^ 

0_J^ 4 Lj UL \ 

-I. 1*-.^ * ^ «* « 

(3 l* 4 *^jlU>-l jl l)^ - JI>*'^ 

«Xo 4 dJjjJ-l dX^A> Oy^ ajoa>-1 It JS"\ <*^*^^^31 

. »«. l Aa»J j .U J*JU 4 C-. a*a.*m J 4P**£ 


\vt 



(3 ' OyyyJxJ' <—Jajj ( j*Jl iijlijl 3 jyL) 1 Ol-liX 1 j 

iljll O' yfti Oji* c MW crCOOj' Oy*£J ^Oji ^ylaJ' 

O'jAAj A^-wiJl t^S^~ ^y~A> An>t>ll 

ipjy* iSjP^ O'jOjl O^J 'Oj Ua! C jyj IfrdL p y y>O^Jl 

. c^“' OJii oyLliU JS"" dj'yv^j U?l£*j y'S**' OjC y>o^J' 

4jlp J y>C$sJi olj' aOUIxI' Oljiill j 4^>dl <yy'yi!' Oy^i? 

* y * • 

4***^ 4**w jAAi y>«^^J' ^y* .5 Op C 

0 ->jA>- J-yb OJJOSj 4 *U«0J1 flOA ywC 0* J“^i ‘ t>*j 

OJJj ^y* jOJC^m oll'yj-i oOjb^Cl* yh'ylaji jilp (j O^-yjN C OOlyiiJl 
J** l O' JAAJ \j>yS jl Vyj jl iUUi' <J~Jj t >i’ jl Jj' 

^1 OliUJ' ^y« i/yllaii (J OJJOj OpLw 4 4>-lyC s^Jl}3 

^y* yfc'jSaji /lip jlyW^Nl ^0p ^J>0 U l^U 4 'yjt! l 

■ U^ 'ill* -X*j 4 iJLOJ' ( jy* 4^«J' 01-oj-y>» t^pLJl 


dli^U j^il ijai 

• I 

O-AS^I Ai] 1 ( J../a<jti (J«i_jU j* 4 * ^J*' 4 I • Jid\ a A* -Wj 

^£ j * j >- ^a fljlil ( JiU <«P |j (j t£j* £UJ»Vl 0^ i^lii 

Ijl JS~\ j\ ~ Jait silll Olji ij* Libi^ \&j> Oj»*~jj jt}l iltyj* t 

£UiVl j UJui 

AjI ^ V"W"^* cJl_^l y ** £ j v 1 ^^*Ap 

. Olji _jl OlSsJl ^1^1 L^V* ^ 4)1 



Oji ^ A>-^* (Jji? (J 1 ^ A>-lj J>-jj ^^7 

, ^**^Na 1L> l^\ius<? A>-^li jLT 0j*-*T f^UJ-Vl A^S"j\ 

‘ ^UiNl Olji.1 ( j» ) 4£jL*J AiUaJl jl ^A JjJ^cJL AJ^AkJIj 
( j Ai^* AlaA) 3 £Aj ^Jjjl U.l^Jl ObjjJJ iJp jA 0 jj Jj I jjbj 

3 aJj.a J I o Ja ^Jl iUl^j! LJl>-^U jiJjc- cJflj <3 jl t o Li I 

C *\j^JStJl (3 ^Ip Cs,L jl JJL* ( «A ) 4—»»*Lxil ^J^lp ^ J>"J_J iuLJi 

ail oUjTI Jl* *bjiil <3 4iJ»sAibj <• wiJL>^ LLsjIJo <o\p 
ijA Liij \^ 5jjJJ I^J^- LJa*J ^Jjl£ < ~^ > ^ jiJ*A* (3[ *L* U a>-[^~\ C-J15" 
. a*^L1 C-jLJI jljjtU ^Ja l ( ^ 1A 

: - Jj-iJl j/kJl 

4 ^U-5»NU aaUiU t^AJu ** Uj j-^ U-bf- tLjG*^ Aj Jaj X 

oiJ^b (j jls^ c Uj^-j l^JW U<a^A>- jjJij 

3 -^*Aii jf* _/vS*" ^*^W* o^*" ail 4 l*l£ aaL^ ^>1^ v^jl I^jJ-aI 

* * . ** 

AXv*®l Jjnji ^/ ijNlJjjl A>-b>- 3 A^SsJj 4 5J\j JJm* Uj^4 

P^°) 

* * * 

(Jjill J^jLSIj )) AJj^* Li AjL a 0j y*£> Ja-wjl 3 JJjJl 

^ su- 3j* ( VV ) A^^iuJl (jji A^-iNl laiLw LJJo 4 « ci^4^i 

j^UaNl jlS^liU 4 jj*ll ^iJJS ^ jll flo objj\SsjSh ^ja ijLj ji J^" i3J^- 4 

• . , * 

4 aJjJ>- J 3 4 Ol>^« Ail ^Jp j^aj 

U olToU 4 OJ^ii oij^ 3 objjs^iS/l 'jf o^b^j ^ba»^U 

C--5^i^i kiJij l<LlU 4 OijjJb l^Jsbijj Jj a Ol)jJ^jSll viJ &J£j iU^Ji AjS 



o'* IAa ol^**o'* 4 ^>*-J' l$ t/* 

c l^itAlfljl ^-Vp jl 4 ^Ji' AiUaj Olij/sS\iNl <*Oj o' ^U-i»Vl 

* * . 
^Oxj <w? Iaj ^ ^.p^ 01 (_£*Ul 

jikd' 4 UU* <Jp o^ytf 0J/S&' J5^ 4ilU li^V Ail# <ulkil 

^Ap <Cp ^l****^' <j»* jUj o' ^Tj*^ ^ 

If- t] jP^Sj ^Jl oja]1 {j*** **. Ojl/'^' iij>0 4—-~^7 OlJjyv^^' (O 4 

^gjl OOlijAil' ^y» ^j'j O^jJ \£' 4 0-i»l ^U-il { jf- ^X^jS"\ jlo <3 

. d)l 0j^*> Ip-jJj ilJ\Jj IfrflUa l * OOljjyv^i^' < j^aj 

(jjl <Li£]i oil? Oj^NJ jillJ.' OjL/^^' o' A>-J dJJi (Jp <ohjj 

5Jl*VS"" SO^-lj 4 ^sl 4jjLm^ (J'j>-N' (3 £d***^' 

W \*j>- ojla; oo^ 4 j>- iiii^ ^3 iiiiaji 0 * 1 ^ t \^j^xt 

• * * . , 
. O'jAl' i3^ J& J^~ J 0 ( 3 ^ (3 '*^“J 4 

Ij 0ai>0> IfXilk O^ 4J ii/J' ta o' tj'j 

^A>-' lya.^41 o' lsAA>0-* 0^^» -VJj 4 

^«vj OjlA^' - > - > y 7*^3 4 0_j/^J' (_£' 00'j«il' 

J'JU^UiNU'i^^jC threshold frequency nj ) 

-L«0*j o' ^*uJaJ' ^*j| 4 *40joV' -Xiy^ l«0lP e-^li^j/v^jSf' 

4 ^' *j3J' J>~ (J^ -^ > “' j.j*^ j'-Vi* 

^Jpl 0cij 4 <uiii£ li 4jib^' ^'^lli 4 OjlA^^' V^J 

0 j>%^’\ jjj j' 4 OOl^T o' ^“j*^ 4 (3j^' *^* ^ - " 

oi j 4 ii^Jlil «-L^ < V' oJa» o' aoUJ' 

«wsJJ\" 0 ^'p| j If-Jp ^aJ S^ll' Olo^>- ji 3JIp| J ^Ssj ajU? 

\vv 



Ija_j . tjL«-Ssjl fu o-i* 

\^ 4 *]s*L»Jl *-y*& ^lii jJli— Jl o^i L)i*f7 c$ 4—"~»*Ji 

^\>-_jjj«ii j—«£jl r? i_r^! ti c.~~Jt y~j; 

4 Lojt *bL*JI ^-*34^ tj*' *"^ ) 

(Jpl 1^ jlJliJI l/^_j ~ (1)\ *_j^sajt jJJj lill U<ajl j*~Aj 

. <L)^^ t3^ <j-* kj\j£-jjjj&\ ^IjjS/l (j 
4 (jllfliJ »l-&Ml Jijj (Jpi ^U-i^/l iJjj jj£o U-Cp_J 

C t 

^ j* ^ £* \£* 4iliz> ‘>»——«**jl 

UU o>Ui\ I^a OA5^I w\ij t 

4 ^>-1 J&, (j <_£ J>-\ <bU (jl ibU ^ ^UJ^Nlj AjUaJI Jldljl (J^^o 

£j]£*L j* ^Jp lib JUiiNl bu 0^ bi 4 j^>u!Ij 

* 

y*j 0 Jb^ U Ijjh Jl Heisenberg ^L?! 4 iUlS" 

f e 

_j^ ott 8 j_j-ai^ L«j>- li SJjbLiiil jjjlli?- -^>-j j'« <a**^ l< 

^(^JJI Matrix mechanics oUyi*ail l£jl£j> i-Jjjull c5j^' c_~S^' 
io”iijk (J^- _£>Cj ji <cSo> 'i! »LaiJI <j oi 

ji^it j& iiUajJ Jliil ^S~ (j l* y>j 4 o-V»-l^!l Sjil (J «ijA» 

iLA (Jp lf?b iilWl* 4 Uj>-j s^UaJl J 

(Jp U> ^ <Ss!l *lj>-l_j ilUlS^ 4^>1^* 

(_i>LlcS , l U~* L'ls 4 i jp’ <_^l ijj-iJi 

Sili^ J^P Aij*^3^ a^LaII OjL/S^J^ 


WA 



y 0*JgP ^jA 04 aJLS^” 1 L yyaJ *AjLC ^ ^ ^ ® ^U* 1 L$ 

uJji jl lA^A>- ^ yyj JjU“ A~yS~P*}\ ^ Iy! 

• cCO*i 

*l* Jp Mi £U*)li jlk jl V^c N SjiJi ji »i AiJ 

J ^JjCw V*^ ^■^ a ' 4 <*S" ci^ t^Nl^LJuI 1*1 c j\ aL*IT 

4 ^ jl V SA>-_J 4iL> ^P jl£il 

Qyy/&\ ^>-1 ^Jp J$> 1 IjU^I Ljl ^'j*. ® ® 6*^A 

. |*^v* 

^ jLj jyjs'j 0^ Sj^aJI o*Ai Uiijj 

s ..«,<?\ ^ASI ^l^JI JjIj (J^ 4 c£^^* ^ au *' cJ^ Uxpj c oljjJjAII 

* * > * 

ULj 4 ^ J flUtJ I |j,>-lj Ijjjsxll U*4y * ^J^** oii 4 liAA 

V bll j^aJI ^^Jp ^ r^A) ij y^l ] ' 0~bj 4 4jL^Nl Al aAi ^>P ^sAIAj 

3-ii aapLa* ijZ^Jj blij 4 j^UJl»Vl lJax-aJ U-Cp <3^**^ JP Oljj^A^slS/l 
. jtoVl ISll ^lp j\ OljjL/V^lNl iJp <4plsA* cij 

^1 — jJiaJl <jji/&}')!\ jl 4 <L«l*Jl aIavm^JI OljL^pVi L /^° bi t^Ayj 

bU 4 y* 4.+S* (jl ^ "" vOlj*-\Jl Jxsi^ll j\p 

^jS"' A iAb j j 0^ ci^ 4 i—>*U^1 

OyAjfii’ ^ tjj 4 Ict^** 4 (J^ a 5^>- ^ j> L ^a. j l 4 

oljij j^. ! o^ ij* Simon Oy+^j Compton 

* * * 

*y/3$\ (JTJ^-W 1 jy^Sj jl \>X>-^j (( <JL*> U.S U ^L tJ l )) 0-^A 





li JcusoJlj iS"yb' JiUsdl ^y* jy UL* If*' 5jj^*oJb j&J^a> 

. 4j^laj 4lJiaj 


: £UttU 4*Ja» 

4 t*A ^jp ^^aZCj Jilaj £U- 5 »Nl o' ^Jp ^JJ- 0 ' <by>«li' ^-bij l^vo 

AULA |^P *Uoa 1 ' ^J a I o 1 0 Aa o' ^** 0 y> U A>“ y> N aJU 4 iUbf" 

<iS/ 4 yi>cj o' ^_/•' y*y 4 oS^o' 'y>w N o'-u>-j 

J j' b-*'o>- ^y* bJ-U o' ^ 

. oil' ^ ^jpI aIi 1 *-Up All>-j <Llf* 

^Jp *Uaa !1 J*>U- JaIj N o' (Jp JjM .3 ^ib$i £*j 

AjjJaii' A>%^a ^Jp ^JJ-U' li>-\J o| 4 'y>o ^ <n> '-U>-j aJLa 

. a>w*!j tjy* 9 l$ JJ-Vl' 4 JtU iiJjAi y 4 ^.^11 

* . * e 

jjl <y* ' ( ^ ) ( l/ - ) J* *y^ 'j-Wx* LjjJ o' 

oLaj l^jbC ( ^ ' ) i^bSjl o' yy^aziy 4 Lsj-j,* ^ O' ( 3 ^ 

c 

<w-^ l^jil>* ^y>-' A-!*bw ^y jl U 4 y* y* \£" ( u ) j ( 1 ) -Up o'jvw? 

-Up a*j W' <Lwb£ji ( ) 4 ( ' ) (jvla^*l j>'-Al*' ( 3 *^b 

• (ii) ‘ (^) 

. * «* 

fl « I I jl £*^li * I *-y*0 j-^ yLl L-Up 

|i LoLj c Li— iilijl (jl Jiaj q\>- ^Jp ijC^JiA ( iJ ) t ( i_i* ) 

J^L- S/l ^Jt* O^* -ij olijijAjl jl jj.<a*.i_j Li* k_jji iiLiJI 

i ( L> ) -Up 5»L»^I Ol lA^ J^Lli Jr^l? ( >—> ) t ( I ) (.^v-Sill 

jyfti ijPj^i 1^” 1 ^ \j*~0 ijJL i«ij ii^L-o C-—J ( iJ ) 

U* 



( ^ # c « 

^ cjflJbj iJJL** ljL«j J>w* ^jClad.JI lllS"-C jO t j**4 '**^ Ail ^Jp 

■t 

. 4^JJx* ^4.*,..^M y l^-i ^Jlo‘ 0 J>ml<* 



t ( i ) ^ 0-XAl—ii ^ijLj 0^ (3^-^ 

( t] ) ; ( l 3 ) OciaiJl J>w* 4jlJo (j c U^jJ j ( ^ ) 

; oJoJj>- oyh\ls» LiCj 41**** 4>-j^ W 1 ^. ^^■*' M *^ ( J^-’ UJJPj c jIjjIaIi 

4ja^Ji ^ 4*1p l^So* N (j>j^ 

^a j*Ap \j&> IJj J^JsA> j[ ( iS ) L ( <S* ) JJp jjlJjl uyuJi 

( ii ) c ( lJ® ) jtdaJtJi ^waJ c-> j 1 <J 4^x^ £^L<5 »jI J-p 4 Wr sA * J . 

(wJiil U~J j U» 1 ^ ( ^>) t (I) j-J ^UjSll o-U» -Up t Cu' tjWM 

i S»l*i^!l (_i^ “Ulujl iiW- ^ _jxll (J Jjizj ('-'*) 01 -t»«l«“ l ( U ) 

jl U! J^la. | jjt> jjp_j t <Litt hJ* i«Jjw (>—*) OjIp (>—j ) U*o* lil* 
) _ y <alJ l^iLj jl c£o- ,Jp t ( ) -Up <aJ' i_Pwi< 9 ‘UpNI 

. iiaJUl i -Up « 2 «flJl 


N A \ 



* 

^jp jl N ^w?lj ^ jjlxJl oJa JJU 

^ e * 

tJ*AJ l^xl 4 ijji 1 a j~jC a*>*j\£M 4j^iaxJl 4 <—jy&ll j* ^»^**1 V*1 

(jb JjSfl iLr'-jJ*! jrybJl aL*z>- aUaj ^1 UlP o*Uai^Nl jl ^Jp 

d)l *\jJja! 1 j cJjjJlil ) i — JfcJl J^>> otJlj ( 1 ) i — Jfc]l J^>- 

^•^>•1 ii ^Liajl ^jA IUa e—4 ^^-"S/l l£X>-^ 1 jry^ (J^Uj 

* * * • * 

U _^Aj 4 (^rO k j I J I Aj>-j jJ uu ^li ^Jp d/vx>-_^1 

liUi (Jf- sjIj j 5yklkU j \*" J3j tj ^JJLl N (( ^|>-1-Ujlj )) 

. Ulc J-JL J^JI J* 


'. £*-jll 4 jj«a!Ij 4j*««« 4"I Sj^dJl 
• — 

Ail ^P bjy^Li U*l-l>-[ 4 jl?J**J»« jVl Ui*Aj 

^A A**mm*C*JI 5jj.uaJl jl ^«<p 1^11 4 C->U-j^ A}1 ^Jp ^^>-Sllj 4 0^-C>“ 

C-^*wS/l ^A A*>-^ll Sj^aII jlj 4 0it* 1 U*-Cp i^.-vwwj'ifl 

<jp *j*a) 1 (3[ Apy lUXA uU IT U 9j-UJj 4 j^lyiJl UJlP 

J *Sil (1)1 jNl £W2jlj 4 *-^1 4 jjJ *j>* ^ v^aJIo Ajl 

bjlj^^su N A-^*-~>«jl ojj^ii\j -u>-jLl ojj^aJU 4 y>ci\ 1-Ia ^Jp 

£* jUuixJ jkJj>- j bjj-p> aUUw 4 *X>-lj jJj 4 ( j s i li£ 

* 

Ur* t^rcJJl ^j^oSl Ji* Ulc 4 ci tl/Ul^ j 

li A#Up[ Ai^U- C-Jj Ai*^P Ai*>UJU IUa ^Jpj 4 ( >*\*\ ) 

4 A^>*jil A^lj>- ^V>- A**~~*>Jl 9-yJa .Jl j>- ^Jaj jl 

UXp^ » U^ IAjI N { jfi l^i*l ^ <1)[ 4 

* t + 

(1)1 4 djL-^ (3 4 a*a 5-^lj a^ 5" Ur* lpU^*» ^IX; 

\At 



. ci oi^^o a~****m>iJi oj^aSIj <u>-^ii (tjj.^}i\ o' 

\^[>jKyOj l^-*-4 (jlj c (Jp ^/V^Ji J~~A> Oj^aJij 

ijj^ai\ ^JJLJ o' <j* Uj 4*p|>» . 4+&\i~\ 

Lip f jaj 4 £Jyii 1 <J lAliij' Xs* jXzJ oU-^Ll JS"jS/ 

• - * * 
ij^liJl ljjr«£ |£" ijlZ ^a i ja Olj CJ15” OU-^ll jl *Ja& jl 

- ® ^ B 
^Jp j' o-aylA Ob j>- ^Jp 1^»^vA O^S"jj Ai 4*>-jli?l 

. o^L 1 *Ap aAAlD ^jjl _j>U' 

*^UJ' ^4 SAUj U*; ( ^ ) j*L<all o' jjP 1 jaJ 

AjjiiJl cJ^Aj 1^ Ol>^ 4 La ^Jp d^i>- CjLil 1 j> 1 4^1' o Aa 

4 ( l^aAjj ; ( ') JD1 J^>* £ IfrsAwj jU t 1 

cfj 4 4—«jI^-1 ^' ( cp ' ^ 4^* , LJ1 ^P 

l^jlla 4^-^ii L-s*^^ A* j 4aL^I *'j>-S/' o aa JT 0 ' LSj: V 

( c-> I ) iAlLjl 4—AlsM ^Jp *1^* Silil ^ A>-'j ^1 

_^5"Aj o' l*L LJp Jj>Jj 4 LU OLLfcU l^lSj Ljj-P ^ii> ^ IpP A~*J' jl 

1^ c <Lli Ia^a^>- <_$ 4_-*»«U ^Jxa]L iJoa^- Jjl aALj^aJI oLJLaJ' o 1 

0t*ji\ jll*[ <j ^jjf OLl*p 1^1 LL^ lil IfJiP J^a^l ^ IfsfL o' 

l 5 oL^jl 01^1' ^j!xpb o' li»L- <uJ| LL?^ lx 1)^$"”" A 'Aaj 0^>3*'j 

. Wkji ouixj' ybl^iJl Up Jii ^ gjU N I^jO 

\£ — j' 'AjA^- j^Sfl l^i^A* ' k>JkS\ OiX' 

^J>J' 4 ' AjjJaJ' (3 Ojj^S" 

Apj ci*^>- ^JUj 4^ U c., R 4j U^S - "^ji If-' ^Jp £*>j>~$ 

Jjl>- S^A^- Sji ^ 4la a» JT j dJllA Oj^j oL^' U* 



^Aj % LaiI OiAj£ (( Wjl )) If^l ^^|p l^JUtX j| ^Jj \J* 

* * * 

L**^ Ipldjjl A^ A^k** y» Akdj cjwaUJl y>%Jl UU A*Ao U 

m & _ t t 

. <C^- U^lakl jl A>*k*v ^£^X**v* 

C-o-lkl Aai 4 aJo Aa AaJ i 4 jikil j iSCll ^p aa j 

j^l>»^w ^aaL^I j^A-jal^Jl jl Jr*. i ^1; A~-~. ‘ Jl Aj^laJ 

c jUjJi Ak?xUl AkiJl AXp ^jaU Ajibi^ Ol^LS 

. , « . es*e c 

^^a)L a*-*-**) 4 <>*-.^11 ljjL%sii o! ^--1 Lkjl 

AvLaP OjkSji ^A Jj 4 A*&y0jA A-jIi jj AAJi>- A^-^vJfl.'A-lij A-j^^Jl 

>A 4 A*>-jUM Aj ^kJl j\~*Alj aJjI£ J Lw2jS/ Ia Lxw? 

aJI^^Ij 1^-sIp t jLtjj'y ^twaJ ^AAxJ <S~>^Sj\ 

_jrVAVj j+~Jb jl V? b^jk- (JjJl A^vJaJfcllj A-j iSj^^ 

tkpj c AjjJ^naJI O^jyuJl *Lr?“l ^ i { J^ ) 

• Aj^kJl OU-^l J^aji ^rwflj ^p jl A^Ul 


: ok-^ 

aX> *yja}\ jXoa I^A ^jjJu J^SI ( \ A \ y> ) aJlJ^JI k>j>di\ J>ji *5j- ja! 

OlAtiJI AP^<p£ (£^1 ^1 AkjaJ ^Jp ,*Axi 4 ^kA^/l y* 0 A>-lj 
y* 0 A>-l ^ a]aa> ^Jp A^U aJ^JI AjlkJI jl 4 I^X-AJ AP 

? Aka; tf i jSOj a^uji 

( . E 

U^/'p Aktfj ^i oj tj ax**^ aLla> Ojp^j 3j l; 1^* I ^a Il ^ 

UJXP AjI Nlj U?li Akajl ^-Ai Oj^j (jl t 1-X^Aj 

dJjwX^ y&^-\ a>-j ^Jp a.[«Aia 1' Aka.,11 dAA 4 jry^iL Ol^jl 

\At 




3 ^*^1* 3 "btfrtll J5"*(J^ cA*” 3 4 jU^kljl 

C^UvLiJI Oj&'j upl^sll U*-Cp Ajl 

j\& .s-Ap If- ^Jajjl ^Jjjl J^lAl ci 1 ^ 3*^ g-Aaj c 
^Ap l^. p3aJj! ^Jp- 3^j liUl Jil \S" 4 OlijJ^jiJl 

l)1 -Aj*^ o*-lyj,"»^Nl ^ jJi ^Jil 0^.5 *-l^>“'yi 4 Oli^^ill { jA 

. If- C^jja-v^l OlS jjjjd' l i itt j^ AJ , Oj^* 
J&'\ <CP i3$ J*j N ^ 0yyb\ Jp 0^ 

c c . e « 

aIuli l)Ij 3j^ ^ 3*^ ^Ujjl 3[ ^ <j»* 

— t # t 

o jjb AlP Ojjjp Alj& ^Jp A^sjl <13 (( 3^0^ )) 3 L-U l u l flw j ^1 ^Jp 

e f 

1^1 ^Jp Aj^liji Ol>-j** j-«*oiJ 0^ A 2 ^ ®“VrJ 4 ^-aJI 

^Jjjl AjilalLl ^3 ^^A^ ^UiJl t Ol>-^* 

c e 

aJc2jL) ^1 AIp Ol>-_A^ j 3 ‘-A*" 3^ 4 '0y>yt&\ <1)1 

* 

^ l^l aLlaJI fiAft *-Cp <j^j^ajl 31c^*^ L^La* <dJajJ.l oAa 3^1^ 

. Uxp 

c Ajw-Ji (3 ij\i^-i e tj a^A -4 ^ ^ * ‘*^ji cJ_3*j 

J */^ j jwiJU J */.Y j c j^J 3 jn^ 4 7. Y * jli 

jUjJl 3wX^-lj iJlj 3 *^!ji *^>*3 3^ ^ ^ii[ 4 IJ^jbj 

c ijSOfcj 3 /. y 03 ^3 ‘'A}*’** /. y • 0 ij 3Li3 

3 */.Y* ojAi iSL* oj J^j 0 ^ Jj 

3 -u^ 3 ^jj^" t j w iju 3 y.Y ®j«^i 

uAb^ o\33jl Aili^Jl *]oj j*- o^ 4 aaL^I jjWLU 3 

o^N^il aJU- A—Jlj U1 4 Al—Jl 3 Ol^NjJl ALv« aJojU* i)l 


1 J&6+* 


\Ao 


iaJ Av~~Jl oN\jfc>-Nl Vl 3^ V c Alai- j JL>-X£ ^Ji 

^Jp JaiLw U~Lp Ujj-ij Ac>- yt? \ Aj^laJl Ol>-^*j t . . *ub^l <3 

#= 

jjS»Lil ij j_j$k !-*>■ -kjj>- L?tt" e5‘ 5 ^* 

^Jo 4>* luSoc V i ijjip Ol~S^j C->U-_^l» i (_£.slll *^"1 J* “uh^l 

. ijj-U^- jl (i j^- i) l* (( i )) l* 

: aSjaU ^ £j\*ry 

i c c ^ c 

I ^Jp ^ j++*a> o l I ^ ^-s^j 1 >*tH <>• 

Sjj^aJl j£j_j 0_>j_jiil Oa-^j Jjl ^Uj N 4 Jysil 0_j3jiJ' (_j* ■ 
j_jj^AJI jl i_i_/«j ( jsO 4 ll ^aJasxJI Jr* ^ 4->-_^l 

s 

j Ol>jil AkJa^ ^ajl jAj c y* ^ 

U^ ^ ( ' ) A^ladl (j O' e/ 4 A)I c3yc -Vij t AlaJ- JS^ 

( 1 ) Ailalil 3 ^o-^A ^ ( *—*» ) 

. (^) 

— A» yuJ }j J 1^- \ ^Jp ! OU-^iJ 0 \jy * -»Ji s S ' 

CC*'**'*^ Iaj^sAi iJlX« 03 Aj j£■ 3 jl J-k*^l 

Ehrenfest 

(Jf- iiij iji.^i.^ iLk V^^ s 0 iiUJl 4«?-U-j!l al^l (^ijj 

0^-1 (^1 aju^j *s3,> Oj <u,.laH o*Xft^ 4 lyjp JajUjl i3^ 40—^*^ ^ 

k.~.:lj 4 Ij-ip JaiLJl *_j-kJl <_~->i* Uj>- Stjil lS"*J1 

4 ^J >-^1 ^«?-tJl 4^1 «1 jLl Aj n a]\ 4 JL 1 43j^- 4_A>- 4 J ; aJI 

— . * 

y* A,C^laA^ I ^ li co 3* S^" ® \^^ aaj Jb 3 l^v* 

\ A* 




. * ( ~ 

If-1*5”" jl ^J-iw jl tJU* »\J,\ S4a Ji* (jf- £-U<iVl 

• ^ 

Jj!& lj»«5 OlSsSlj #lj>l (J f- iai_j iiii »Jl»-lj iuS^jl ,j^j*l 0^-> 

<Jy U ajIp^ t ^^-^1 (*jyb ^Wl ci ^jjl^* aIT £UJi\ 1 jj*&j jl 

./ j^ ’/.»• “U^yj l l J^ J '^ 4>Sf '/« ' <U«j» ilbk ji 
4 1^1 jj+#j oU-^Ll oJljl* j^ll 

j^l ,J^yij} i ^>-Vl ji jri^laJI 0>-l J iSsjl 0_>& jSf JL-JI 
Sl^ll SU>-I^ 4^1 i ^**l^*>Nl yJi9 (3 A-iloA l * J W* J Ijl 

jl Ljl5^»l jj_j t iiliJI ^-l*oj <l>y~» a£\SI C-^U;l lali i ^JlaJ ^ 
jjjjiJI lil* i AjljSfyJjij jjb sAiu l-jll a1>j»> ^ jJUj 

(3^ (J< J ' A «.' j£ (_gjl <Ujs4.| (J '-' , W"_J^ S*xi jl* t5lv^ <3 A.. ~aj 

*^JI ^^laji Idd jyi^Ajl *Lalll j\^“l jl jjlta jWAj (j JjA) yi*dJl (^1 

|i lil Ul 4 (Jj^JaJl jJJi (J ^j-sJ jjJjill jl W 4 yL^aJl 

* . . 
c5 4 Ij^i lf*^> oipL^lXj i*jd*l jli ^jy ^1 

. ^-UJ 1^ wJJi ^twaJj au^aJ.1 <L»jA-I <ui ^-Ucj ^Jjl C-ij]l 

„ . « * 

(J* Ajj^ 4)1 •y~aA\ u* * A j>~ {•*** 4)1 k—*yJ ' JA j4- Ji 

LS* A^ -1 0^ lijCpl lj>| {J0y *4 O^aAj* o -iwJO 43 Lw* 

* * ( 

^ el>ij jyCj jl <Aj>*l 1 oUo Uli^4 OjrjiJ lil 4 yd JU 

* I ^ • 

iJL^ 4jl tA 1 ! c/ - ^ (j 4 4 l»A>l 

. j Ijfj** yJ 

fj^' j* ‘ 4)j~*^ Ji JA A-a- jl J_^ai 

4 ^ *b».**JI ^lijjl t tm *>\*-\^ U,>-\j AiUA-Jl ^ ip •Xt'X^- 

\AV 





bl t aIsj j >- ^Jp jil IAa ^^jj siJJ XJ U-Jj 

m * t 

<w*j^4lll) £#jil l^la.A* £*tAll bJL c 5 aX* *L»**JI 


• * 

4#Um11 ^1 a»«iA,.«JL1 k*»j j/iz Jl ap y^~Jlj ^1 p ^Jp ^4 ^ ^ 6<^^j i*^L**^l Jp ' -\+s^a 

•A?»b -tij t ap^~J l ^Li jt$»- i 5 ^ ( ~L^V ) *i^y*** *lAl J^o“ lji*ia* (^gJI 

j_j& Jij t Aj ^>«JI CaIjIjJI j»ilj Aa -41 (_fjJI aS^-I (j O^UJI ojLipI jj 

J aJJ-I «jj» jj ^ ^>_jJI ij JUI 0 (j ^i^Ll Jp '--’.jJAJl l-A* j^U 

<j £»_>ll <_JL? <J* (Jp *»iy J;>«-«j ja 

* 

AjJaJl A-Xo oylujl oXaj 4 (JU^I © bb^laj o^Jb Jj ^iiAi 

•Ai 4 tfU>-j (J 4 UAmJ 1 jl ^ »-w*\jj 4 4*J ja *5&jia Ji£ V*^ (3 

J*£ 4pj—J *-LvOilJl JJLjj A>-^4 If-15^ a!s2jJ p ^jLAlXl 5jjl-lli jyy<Xi 


CJt btt 4 IpLjI SjJlAll abjj iS^SwJl £*>wj ; cJ^Jl 4*j+ 

c 

\ • U Jai e^ ,JlA) A^jLJI £*>• S\ J£~j jl (j^ 4 (3^11 ^jJJ <j&- 

Qy (j kiA-iJI jli t a!>-JI J \jb i Jj CJUw»l lil Ul JL*I 

l*ljl (J^j Ji J»-L*Jl ajl«<LJI kJL-jJvil U I jl jl j *s~* A jljj ^ aLa~JI 


• * • , 
aJI ( j£> yds 4 *)b* 0 Ia Jos •jJU 0 J«j gj»\ |Ju JiC jl Up 

J^-U \^JUAj jl A>-J a]ojJI~\ Jp Sy 1 a!! wUj vX-jC'j Uaip 

J^- ji ^ a^aJI ji Jp b^plj cornish « » aiX»U^ 

Aij«il jAdJl \Xaj 4 I jj* cJjX^ 0^ iXfc 34 j\ll 

dljl^ ^ Aj^>cJl (3 X^A>- 1,1^4 blc 4 i_ fl „ <a‘ . J l \j^-X jojCjm 

oXa jU c^ILi>iJli Ia*a*j a xJ^ JI b^ t*l 4 «uXlnXjX1 ' 

jl ,j&> UJCp'j t jA^aJI Jl i!Lp jJLlJI 


t y y» •'LjjilS <Jai^II U jktil Jtll 

^-Ul »„iXiJI * *At« l j>-\ 3j uXi> lojiu ouS^4-vlwJl oU-I y* 'S*j *j 
y* 3*^" bbJl t IAj l*Aip ja b* 

J li W >jXJ ^J1 Aj^vJl OljUJl J»\ *i<Xi (jl J^wbl 

4*>*jU oj^vallj 4 iili ^Jp »jJ»i c-J a1>j^ \jj c jUI 

4 4i^*ll (3 ^Ap jl 1^-4 l_/v ^Jl oA a L*l£ y >'llaj 

• * 

• (J*^ 

*-Uvl \i 3 *£j 4 0*1^33^ -i>-i ^luLmJi 3^ 4 cJbii 3 

( ^ A * ^y? ) iiLiJI Ji* 3>-l>- { j^ f j S ^^ 3^ la>“ l 5 4 A*i il^>w 

e „ 

4mAmJIj 33 ^*33 4 «-Uaa 1I J*)b- aS'j^\ y* Ojfy/t}\ ^1 

bio- 3 b$3^ t]j>djj 0^>-j* *bM 01*33^3 

>yy <ui (_£*Ul 0^3 4 b^lil O^b a-Wajgj U jj* ^JaaIL \X*j 4 b*^Jl 
3 bo lvA>l <U* (.^^3 4 b*P1 3^ OIjjJjAil J^jlj <J^b •'biSfl 

J*}b Jfc, ^ 4Z*Jl+m £^3^. 4^** 3^ ^Jl Ol>"3^ U1 4 ^ybJL 

3~^ O’* $[3 l 5^ ^laj^O o*b^ 4 <o-*^U ilajj^* jji 3i 4 OlSvil 

0 jvC ^OSl j 3*\J 4 jl$3jj ^k..la,>*jl ^*3^! 

3«*^X <C^Jj 4 Oljy^ii]l j^p bi f** 3 ^ ^ji oi>3*^ 

ai3^ V*l^ *ui OA?-j 4 Ol^JL! 

jli jbai>-ljj . a*.>-!AII <lx»yM aJI>- 3 >UI JU 4 b*3^ oi^ii 3 

0 jyC 4 t_33^ J^sii 

\£ C^l>-3^ ja\ ^ol^ - 4 j3^^ 


• (j** 4L o~ <>Up Ol~Sy Lilj 

J»»Mi jl iIa; cSj^» t JaSi 0*>LisM lijS^ ill* 

i UJ^ip <-~£ji y* 0^* (J (J 4 <iIL> oU-_jil 

>—i .sU/Sfl J«Ujl c/y l^»JJ Oj&j d)l -i»^«S (Jp J yX» y\ jAj 
* - 

ii^i ;>U^l <Sjy^ 0^-* ci[ Aj^IslJI ol>-y £^Ui>-l 

jl^il IJa otvj J,UaJ *1 j*i)l *Uip ^y Jly-1 Oik c 
dlSsit J^!>“ JiXJ Aisj-y ^ l 3 (JbjyJl O^iij 

• ly U yj 4 jllaiJl jl SjLmJL l^i ( j^- JaXJ ^11 o UM AyjJI o L^-l cj 

J*- A^-Jl JjA>- A*Xj Aj^ 4 ^iaXl l ^Ull UaX-j Iy! o^t 

* . , 

o\ li| iilta ^ uJJi £*j l^~A> OljUaiJl <jU-^j 

Ji <jl oU_jj_jji!l y* jJp ^_|p iSy^~ ii4Jl 

jlSlil (Jjlicj l>ii UU- lili . ^Jli^ili oNlf^-Nl JlJ^u»l 

OlijIyiJl ^Jiw (_^jJI 0^3.1 £* Cj\j jijhi\ 0*lll(»-l <i^»- 

Sjpj iijjail tXf j *LiS/l 4-i i^-Ul i 4~»jJI SLJ-I jl£» j»j l lfr„A> 

£*lj jx*l l^l (_|p *Lj«Ail *UJp ( JS”lj- olTyjJI ^<a!l jliil 5(jl 

., ,t c 

. ^4>iuPjd ^SJl Ajj)a> <Jt> jl JJ 

: AftJall JLjI 

<—jlyS/l A«^Jaj! Ij^ 0^" 4 Aj Jaj laj jl 

4 ^ aJl^U Aylp AA-A>- Ajl ~ aJu l^v* ^cjllj ^)JL^ 

• [ 

. IaAI IJa !jjuj <»_o4_j)l ^yt Ajji j\Ji\ iy .«- c j 

' » 

<jl ^j^**^**^ L*ol l*Ay 0 IS"" ( \ A * { j0 ) ^Jl Ajci, 

, M* 



2j Ubb^j^Jlj' b-b>-J 1 ^—*Aj A^2JL «] ' -Up <U*biJb 0 y*j* f 

j~Ua* o-U>-'j (> jiLaj U-Up b)' (3*" 4 4Alxj£ JLx4j -Up U^bUib 

c t 

O' ^p ■ j' 4Aix)£ £cjbi bJflL*j AaJu^-I ^—Jjb»*xj' <jl -V>w •» ^' ^xl' ^Jp U ->'jfi 0-Ap 

. Uli LJp £i*A <Jp CJ IS" aj^- .JS”* JJ 

4 4A» *Jlo\.\ tJUAi’ o'^l*' 4 j^ ^ <b>-j*b *£*-+£>y 4*-jL‘ 

—' — * * 

‘ ®lA' l>* 4,la-a.‘.J 1 (_^p o 3 "*^' jJj l-A>«-lj oijjfiX* *«--»b^J^i> LaII*! U tali 

b-U^j 'O^o^j u.fl a*'' ^ to'^’’ ^P 4 i***bijl l^ A v fl j l5-/^7 

. aJu \^v* ^wbj N aU\^1I O' o^a 

Jjjlisb ^Up a——- i l jcj^>*xJ' bJ L-!5^b>-l ob ^1 >ilX>-' ^U b>j 

^Jp aJu-J' C->L>- bJalb' ta^ c IaL1a« ILllaj l^bJ' <j j' 4j>yb 

j+iaJy <j\>- ^Jp j*p J*^>- ^ o' -UU -ta* lilLJ' y a^m5» 

j_U‘ ^» # dA>-'j 4*>- bAli?' taj L*' cAl>*D -U y j A^*b«J' ii^’ta'b ^>-N' l^AsA> 
j^S o' ^“V^ 4 Vb V*“ biiU' tali 4 a5wJ ' J* / 0^ '/.O' l^>) 

4Aj IIa* <Lj li]' 4o^>*xJ' (_^Jpl>- L^ir aLiaJ' ^Aj -Up Ja—/ l]b A^wUi' 

t c t c * A — 

Aj' <_£' 4 4>wXi' ^-A) 0 bla*X~> j^/Cj ^sJl 01 JiTb; JJJo LJUi* I Ul£ 

JjrC-^-' b-Ufc»bi» '.5^ U' 4 Ua>' aJU' j+Z*~$ A^JxJ' A-ji-' Oy* 1^J| 

b *j^j k OUj b)' j o' *-b^i 4 oC Ab£ O^^Aj 

S* t * ^ „ 

^Jp Uaj' ( ^Jauj uJJ-b! A^-bU* O'jbxp' <jb rC>-' Ujj 4 UU J^^baX* 
Jp ci f^bcb-N' ^ ob^sl' UOjb- 'j>| aJ'j 4 AAjbJ' 

. b*U J^XAjllaXA i b/Xjy>x]' o' -b*)\i 4 {jty^ 

*jj*r y 4 aaj^ u-Aj\>wJ' ^ b/y. ^j^' o' ^1 

^ dijir, aSLsJ' ^ jj>' J ciii (iii Obb' ^^4 ^JU' A$JJ' 





0*A^I jaA'Jlj 4 aaL^£ JajL aSv-JuII cjv*~U<2 -ij \^» { j^ 

•Xmj IajL*> ^5 If-AiPl ^j-jjl Ijljjjl jAiASTjI I If- ^jjJl 

3^U Aj(_3 Ul 4 AAb>~ j-J IT A^»jp Lajj^4 l 5 J L^iSj l^lUjau^l 

j 4 jLAl aj ^lji*l aL 5"1> ii^>o Sl^ll c^AJI 

^ < 

V OljUil o Aa LIjj jli I Aa ^pj 4 U^Up UajI O-^- U 

Sykllajl jl A £^ a -“ w ^ ®l^L Jj Sj^aLI oI^^-jkJI £*ply? 

. Aj jl A~<*~V~S>- 

Ai uJaJ l j Alois’ jlj 4 Aau-laJl {^L-ol lA*« Ajj^ jl *-^ Ij^A 

^jL**Sh ji# i 4 j o*j i)y Aj <* j>s£- -X*J i 

caIA>-1 Ljlp^> "> LS** j li l^j j*j j& I^liJl aJUL* *■ I jj ^jA ^aj 

jAJb aJLL- AaJ^ 3j>-j ]\Aj j1 LA*I 4 A^*~%* jj\> \jAj AIf* 1 ^Jp A»,..JaJ 1 

AA*laJl oAa 4 Ujtjv* ^P O^L*j IAa Pj ^a l^loil ^r* 

. U ii& y*i>Jl (Up J ila^Sfl 

4—jl_jp Ajji l-A«i jir l^ll L*>rti jl ^JaJI ijA aJUJ 

c * _ e ** 

Aj l*X»* jl {£• J A jlPy** 4 aJj IX ^ Ail d^Al Aj l»X** l ^jA \yiS' 

c # 

0Aa jl ^A Ij-j-vO -Xo-jJI 4 L*LC aLI* iw-ji^p j£- 3 3 111 

. aL 3 j^aJ Lp C-jIp 


t 

! I*-L«a 

li jlS^ 4 ^l*ui*Vl Aj luA A^xJo OJl j^jl 4-_-jl^«JI j\j 4_J Ip iJllA 

j^Sl jJJlj ^jA^-Sll ^Pj 4 Ifrl.oS"I j *L^aU A^jlj A^JIflLP 0jjU 

4 4 jtLy“l ^j^A*l i y ^Sj ^IjjAili 4 iA a tjliS^AjulAlj lijbjo 



jli t Cr* i)*^ 

$ 

Ciy~* 4-il^ N 4>-j2 4 a£} i~-o- O Lla« .» J-il-o •j' 

^il*Jl l~tok Jl^il A>-j^ aJLo l/ 4 1-^Jl ■■<*>“ 

l)J^£ O-ijbj 4 L~*lj>- 4 

!)^i4 c Sj^>-S/lj OljjNlj t>cu»l li| ajUj_jU»Xi Ol 

^jf^j j . . . . Otojx**j^^Jlj Otoj^~JxJl <J\^I**to Ll*pl (3 

Sj^>-Nlj toJ- lc^* tobjjjoi jl toj^£ N viita ij* -^*#1 taj-l>- JLa 

Jp \£y£- 4JL**j ^>-jtoLl 4l*Jl JJL--J Ol N Ljl uJta (3 ^-f?***^ 

C C 

^y* i* o_^ aJ^ oN c J«is** a!*^ ^ J^i oL^Ul« 

J^aii jS/ aJI^ N ao 3 ^3aj jl La>- Lr Jj lij> Jpj c AlUaJi 

4 aJ \yCusXA Jf'3 A~J Jto O jj^ L ja» J ^ <J$Jl 

<j^lU c?JL>^ to^g L^a.f <j yA.»/2 1 > LUlP JtotWSll (Jjjl jj. ^a lto l ^y*s > 

W AJbuil iJlfc <—^~ Llpli^U*! 3 Ajl *■— . 4 OU-jill ^“^“1 3,J* 

1 Ju» l*JL^ ^Jl AilkJl OjSo 4 3V* ^ Al>-j^ lpl**il t .. v3 . [> w^> 

'jp^uAj toJ jl y 3^J 4 \ 

W y* 1 j a^LJ^Ij ajASI 4^V* ^ a>-j^ cil I^UJI 

^-jtoLl jlUJJ ai^L^ 4 AjiLaJi ^Laj aVi 3 ^ toj-^oi 

^LaH 1 j-a 3j 4 £+J>\^\j ^Li 3[ Liui ^A 

Ji J^» c^i ^r-Li 3 ^-r^) L-^p 4 a>-Jj^ 1? ^U-5»Vl 

* 

Jl A>~jX» jJh*~£ ij*l«~j a 4 A-^^Jl ^A O^J* Jr 4 1 *^>- aJa!1 ^j* A>-ji 
Jjt c^jLw ^gJl a5s!1 J*Uj o~-*j (J^j 4 oL<^ 

— c * 

l^O--^4 Jj]p (jil A^sll Ll 4 OL^£ J^ A>-j^*4 0 j Ja^A l^l Jp <*0y 

\\r 


^i* 



4—«->b U >A«Af Iwljb 1 ^P’ j JP& j^kJi U> l^~ ^ 

4jj**a}\ jyu Jj jl? Oli (_j^>-1 j><aj •Jy* 

■ 

U-X*< t j.y^^' ti l*-^" 5jj**<aJL uJJj <u£j ol 

t . * 

J^^i. ^ ^ * ^Ljtj ^ 0 U ^ APy>»*J ij J>rSi !•*•***,>“ j^dj 

* 

Jw»UJI ^ii; jli o -( £^r aJL^>- UJlj L*a^u*I b li 4 ^LJ-I ^LaJI 
ajL**>- aJ-aJI a1^«£v« Jp v^^sUiJI Uljl>- bl Ui 4 Sjj^aU aJLj Jjl 

« . . St 

jJLa!' APy***^ • (_£^>“i c3 ^*A*] Al>bv* k_£^~-3 4 l^>- 0^%iw? 

„ - e # c # 

ii^ Ai jjSu ^LiJi <jsy0jA j jf 4 Lij-iv* ^isu** Ajl Aj*j.5 ^i[ i^rjiS"" fjtiajCS^ 
. * ^a .l i jMj ^Ju ^JjJI fljbjl J*)l>- 

jVl UI 4 J, r ^ a. a ." Jl y* \*\S\ l-L^ a-uIiJ^aJI ^tJUJI (JjUJ lo* 

^^■j^’l ^UJI jjp Uzi^4 <jb aJjUJI AAJL>*ij j>-l 4j>wit ^uuta 

. <Ul5" ol^ J*^U : - y* LJI 


' Ol4ll 

4 is 4 jJl bjL>- aIx^jI tj 4 **~ 3 2 "^ aU a Ltv« (J 4 jI yzyjk I y* olT 

aS^j*a 1 I *«l->lUjl i U* y^ ^**3.01+* <j^^Jl ^s*ma> 

jSl SUpUJI wJJLJ Uw»'j *l£u-l -Uj ^j^iJI jl5j 4 iijJiil 


j U Ja^j Ai <jyy*py Llj oljjlj 4 IjlT Uj iJj-Xll 

* C £ { 

jl l^^yvil Xat 4 ^Lj^l ^Jp-j aJLjuJI ^jUJI c 5 UI 4 j! 

j^^Jl yA *-j>^ ^1 jl U^c Aj\ 4 ULc olj ^^ 4 ^v^jilj Olajl 

* « _ . ^ ^ 

Ltfjlj 0 Aa Lio (^UJI yfi- Aj^&y UU 0 y£j 0 >X*j^ 



. 4j JyP 

,*J ^4^1 |ju ji 4jlxj' j AU* A y~ J l 

A>- jvjC jlUi! ~W>lj ^1 lfr*^«aj ^Jl Sjj-^aJl jSl c UlX \j*j>J&\ 

4la>*Jjl ( j~ul> l 5 ^Jl ^w 3 ^1 L^"-^ ^ 

^jj.A^<?l^jl ^ t* jjyaJI c3^***i 0^^ aIsaJI ^■*«*a> '^£’J 0^*^ 

* 

O-UJipl j t jj^aJl jJjllaX) Joaj UA» t AP^-Jl {i j~-£*>' ^y+^T i 

. li aJU^>LX* *lxJI <_$ a5^“1 (3 tcs'j* X»p\Ji\ dA^Lto U jj^aSI 

J.W& a-UlL* j£i 4 jJlli J*j' J>[ lj>*J ol^s!' *iJaj Cvij 

^yj iUlSsJI iJsJlj c iSjAil Ol-ijl J[ iljALl y aUIS^< u5* JUil 

La~*J ^LpU p-Ju jl L^A N jJJ*U A^.i. l lj Ap L .»J' <jj> ^Ij^jl <3’**! 
aLlLJI jlL LjLoi-l Ijlj* A>*£ jl L v- J] a:j klilj j*^ 4 j^J^I uy. 
<jtjl *LPj*P_}ll y L A<CJ U J&J 4 Ol-ijl jv ^4~Ai (_j)l 8J"^I 

i_j»fcj t a*-I_j i_5^J (J jl*J» 1,^1 Jp Afillj S1*L* 4_ilaj j^ll 

J 11 *A' jl 4 £*~j*. ’ -j N !*r j*)l^£j Irf ^ jl tLllAl LIp 

j^l jJLij 4 l(- ^yj i—ljj (_gl jl £_j-A»_Jl A. « .., : l a . ' l Jl JaJl AiP lijLpl 

, Jlj 4 Jlj LLp J Jj a$jAI (_^aJI 4 —■—- 3 jl 

i£}y Olijj'S^'^l_j oljjjl /lip (j_j 4 Ol-ijl jrv ii^Wl_^* 

( j - wlill iLi L-»ljJ (j 1*1 4 L**Al>-l Jl "^"J-l 

, LjL jl L^^*> a^jL^i^/I 

(J“>1>. y t L-».Lu]l ap_^»^I 4— S'\j5 '>^-1 a 5J*- jjliil jilp j*;L 1 *»Cp 

._ j ....I rl l (J^L- ./»** y** ^ LWI J 4^-53^11 jjll A^l^SI jrsj^L 

yZ i^S ol^il 1(A* J**aj ^Jl OlfcU-*^l <tla>->Lj 4 

Ho 





-US' JZ' jSsJj t IfrL^jj *U—)l j-t- »—Sj^JI &j>- 

t * 

C aJU^I ^VsAj AjI A>-j ~0 lA>- ^J. A « /3 IAAj 4 A^y- ^N*j jlAijl 

^ oj^ A>-1 aS^>- <1)1 <J_j^ UA*p Ul 

A*^ <*JjA£i aA>-IA)1 Oj jjl aJI>. ( Jp 49yc* jl OjjAi* (j 

5jjj! Jjljj _ / r^>- i«l;A>* £^U-i»Vl y a*5" ij&j c y u-ir 

. 9 A A>- 5j^ A*UaJ 4-l^*Jl 4 aJ&I OjAjl a5^>* _/wC A>-jAj 

aaU^' Jp-I jjP OU^Ull Jr 4 £^Lr* Ol5sSI y ilJL- U Jj 

syr j ^ a>I ^Sl^llj 4 3 j^juJ. 1 45^-1 ^ lula*j V 4 SjAU 

. j\<+£ ^ ^^Alajl j^/ o aS^J-I dJi Jt> Jii 

c 

jy j»\ A rr J 1 SjAll a5^>- ^UjI J y- jli IaA 

<jAA* ^Srrr^' Oy\* 4pL-^ jV c 

, * 

liU 4 A*Ual> L j^ jl djs 41*91^* y Jj>il AaL£1| * 

Ja J*Lw jl Ui 4 4A*^ 4laJ- <jj A^?l>- il>- <j ^UaJl UU Ji* LjlIJ 
lN «*U- ^ U-Lp 4 V <■& " .. A I (_$ 4 x!L^ ^JaJI 

If! ^jAy oAaIA.* ^1 jSl (jj>*Al ^Ap jU t A^AAIj Aft Liygjl 

• ^ ^ Uizji ci J*y AjV 

A>*Ij J 9jr* ^P tjy A^^Jl ijy li 0| <J jAj 4 y*y ll 

0 % 

0» OjS ^llsuil AftlAj y+ A J l aJI{* ^ LjAJ <L)l y 4 JaA9 

4 Olijjy]! LjAJ Olj^Sll j*~fi\ i)J&j U-Xpj 4 4j ^~ 

Ul 4 A^m-J 1 A*i Sy~J AjU*»Vl ^—»Uil |ilp A^wiM^^jl \JxA\SkJ*U 

^£>Cj ^UaJl y vwdU lllU a*^**JJ ^ka i£y^\ <Jaj!)U <L-JL 

• 4 *r' Cf' iSA ci 



t 4j ji a ^Jp O-Jy i*b O-** o*^' lo*UI 

; s-U_j t Ui^Ta tjjAi i»?-_jlt I l *jJkS\ je- <U_jJiil JJliU'' 

. A*~bi' ol* t Ijjlop' (3 tb*-' b| “ \ 

. LJ i—JL iL>w»* ^-jlii-l iUJi jjp aJUa" ~~ ^ 

. jUjJlj 0 l£ll >1 J*la S*u£ Vbi. ol>^ JJi M - r 

iblTJI 4iJjl^ t Ajba j' 5a-^ O'oJ' i^v *iyd\ *A*J i 1 

. SAp-Ij (j olJdl lal Ju* l,JI J-^ij' h£c 

. y ■ -/3.i a^^w. 1 ' oli t jIopV' (3 \j*i>-l lib o 

l^i Jp y.l>!l (Up iUbi J ^Tidl J J1>U trial - 1 

U 1^ (3 a-' t dbh ol y^y^* O' tbo 4.^wwJl o^l# 

• ^o'-j o* ®-Vv yi* '•** tj*j ‘ y'o^' ^ *'jj 

: i> j jJl <J)U?Sfl jt (jj^i) Ajjtki 

t lj-i aIjw O'j^iii i3j j*^" Aji*WI y» 0*^' Jjilo 

. Aj j jJ' bslbSh j^p ^ Jjijl jiU ^OaJ If-1> \ ^ IV ( jj) ) i j^\yi\ 

, 6 

ap j*~a» jjj ) \ ^ ^ ^ ^ 

c—t jS^il <3 A$v^\c»* dlj y (Jj>- AP^«~^ 4 

u>o ^/oljJI Jp- i jIjlIi aj 5^>- (j jl ^Jp 

o-Xb 0^ ( \ *^A ) <3?* ^ (, Ifjp 

<c5^- aSII? li Uij# A^v^*S^Jl l^j^J.1 

j t 




4 ajjjl Ajtlsij^ Aj 5 jSsj ( jy ) ^ •>—o-^* 1 >-*Ap 

« * ^ * - 
4 (j[p 1-Xa 

ojjJl ji ( jy) <• #'_>J' J_j>- jjOj_ 0~>-j Ojj^' (J^ i£>-^ 

Jp i Sy *: i£-^' o*& Jj t olS" o' ^ 

bflj aJ^JI iilt »«I_!VS^ ij'i-1 iiUi i^~) 1 a»W' _j' ol^J' ^->w» jOp 

AjN |j^J_) i aS\!I aJI ( _j<Ow iiy Olji' ^» (-» ) (_$jLj 

* * 
ijjsil ^P Aj^ ( jy ) Aai 4 ^jOli L^LJLa ^*Xaj * 

• t)Aj i^jwaj 

SjAi^ J ( jjj ) aaj^LJI ®**Vr 

(j 1 ^Jp 4 (_£^ yy> SjAil 4 AJ UaJJ ^*1«aJI 

iji ( jy ) 4 A.a&'S J v^jjL 0^ -US^UL 

A>“l ^jA jAAi OS aJI ^Jj c SjjJI jlull c5 L^ 

^ l^P lo-A^ ^1 Oljjb lLUjj 4 ^>-Nl iS\ V? J^J***^ v^| 

iluli j^p a^jI^JI l^Ju^lflj aJl*^JI o| (JjAi aJ lijl S^JJj 4 ( ^Vi 

jl Uli 4 OjAU aJl^IaSI AjUflJI v r^lJ t oji-U jyj U-\lP jj/^s!^li t 

jpb i A^iiaju a!i>* *1 j Aji ( ) ,jPj ^^ t a3Us> c>^ aj 

U t ^Uu^Nl ^jA 3A>-I_^ A*S~ Ai^A ^Jp i)j£j 

* 

Aj^iiJ a3j LJI OU. ^ J a . t . 1 i ^JS*" cij 4 I^jIj 
« 

iiyi\ 0_>Snj UOlP jj y Ol^ll ( -* ) (^_jl-o SillaJi j' i j^y_ 

sL~&- t <L~5 va]' ijjjjk!L iiwiJ' C-^Oixl^l iii'—!' aJU-' (J jSsJj t 

uU- aJ^\a!i AjloJl 0^* ijjjAj* o^jaII a*Us 00j\5^ 

# [ 

A»Ojl ( _j^> c _J All Ja}\ aO^- Aj y~£-\ O'iJJsl' j' 0?-_j Aij t. jjjOl 

\1A 


. c5 AaUlJ Olii/Jl ^ 

« { J^ m ^ ouUl » jjJajl J3>*^ J 4-Jjyil £_jJl uiuW' 
aJJx* oiU Jp Ai^JI jl/bll ja i*y^£J+Iauj linear spectrum 
\c*j ^y^y oiiijOi ^jA i-tp (j\; <~+aj lsy*~ ^U-^bh ji 3 ^ J-aj 

c ^ * * 

o 01 J'i* l) IS^ ( ) ^rwiJj ^Joj l) 1 3?*j 4 (_£ I A>-i l^w 

Ciliijj 3*' 4 Oji 3^’^"* '"■’- J 3^ *«—ajA>- 3^ 1-3>1 

obfl j**/3j\ ij&j 4 yj j> J*c~ ^ 4w ^' 33 4^4^jil AjyJI 

l^Jiliaj }> uUuiaJl 3 Aii^xll AlUaSl olj 4 1*1^ ojJj^- Oliijvll i\b 3*^ ^ 

t c * * 

A>- J AJ^-IaU ojAA$\ 1^-*aU^I 4 0 y » -s> %i»l AS^il ®-<C^’ 3 3./^ c3 

^Jl Aol-tjl S^aJI j\jji£' diiy i. ^Jil Ajli? ^£i jlJv* 3| Oliji/S^jNl 


. 9 *-v*- *v*-> ^ 

( cLi»l 3 ) ^ IS 4 Aj j^Sjl Aj JkL*]\ O-tA ( jy ) Ipf ^^>-1 (j 3 W‘ aWJj (_$ 

>kj 45'3'i^ ^jA ***j>~ 3Hertz ( y ) Franck 


oiyidl OliL^>ejw* I Ajliajl jl-tA 4 L-Uj 4 OljUJl -t>-l Jbl>- 
l^-tA> ^I Aillajl ^jA AjtUil jj^IaII j I l-tj*-jj c ^iL<al)i -Xj> jlkJl Otaji 

1^* ^k-v«J ^3 ^\+0y&\ A>-l Oljill £i3 U 3li ^£^L-j Olij^^Jbll 

3 ^LijNi oi* ot 3^ u^*y> c ^>-bfi 3[ ( j^j ) <i3^ 

. bio (jiiob/i (jij aa— iii 

v^Jli <— *£'jS' s )l jAJ Sj3l 3^ ( jy .) j! U A^?b^>> 

(w-s$3^* 3 ^ ^3^^ o* *—■ >y£j l^if ^UJ-Nl Al* *— >j-~Zj 4 

lift 3^J l ^3' Ollai j\P ^>- aLas 3^ ^U-5»Vl ^jiiaj 

\» ^>lla>vijl ^iJij -Cp 3l>*J ^AAj Ip^Jj 4 j\ j*S+*\j y'il b/ Ojill AJli? <jli 




i 



i yi UL« iU* fjfi- iillaJI ij a-ii> «j ^j <• t£ 

«j >jA (( AallaJl yHj Li^tw< )) 4 J UU ^ollil'l t la .« *a 1 Ij 

j*- ,_$^Sll UlJb-l JiiJ jl SjjJI 4 »U»_j i ^LJl Ol>ji 

(^1 OljjJI (^J»-l_jSai^ U<Xpj i j>! (J <iU^ ^Jlaj jl ^ 

, j l|* iS^jj o l>o umIjJ j li l 4a Ua 


^Umi^II J?lSdU <LmiLiS|I jJljill 


( jjj ) i-j IjiS*" 1 AJu-l^j *-\j yJs^\ (3 a»^ 1*J1 A*^*il d-jl5^ 

, ,L?LijJ a^-vL**^! jjvIjJilj ( iS^y*} ) 

Becquerel ( t o^L* V^' ^ \A^A J 

4 « A*^il iljil » ^*1 -Uj I^Jp jjltl .iljil j^* ap_^*^ ( <£jy* <-^J ) 

<Ljl^>- y ^tjl ^1^]Sfl ^Jp SjOil 4 Ajl^*Jl Aj Ip (3 ^ < ~^ J ^ 

4 Jx^ *AJj (JpI l/ta l^jl j>- JlaJ jl ^Jpj ^ V** 

* * 

lo Ip IpU^I ^lAgj ^ ^1^1*1 a-l^i 4 jjta (3 *._ « 4 mwJ l (jj^P 4.11 ^< yx £ j 
* ^ « 

J j^lvx* ^ <__£^>-1 OIpU*£J Loj jiiaj Jj 4 £* *w^b^j 

A^jvw l^T J^lijl jl ^ln-5»Nl IAa £*S Xpj C OjjJl ji’lj 

Ail -bf 4 OlpU-i*| Aj^j (J^-j 4 a]j^> 1 ^Jp t 4ls<^l 


, ojAll j^lj l5 aJ^-Ia) 1 y'^xjiiiJ a>\*Sj 

l^- JJ ol^5^ j-^*j a Ll^J I ^1^1 3jJ5 3^ 

jl J >< ^; ^ AjjS^l Sl^Jl^ 4 ^jA 4&y+£- 

XjC -I# Olf^Ssil o-X&j 4 OlJjSC* a -Ip -li*^ <—*S'jS' ^Jj 


4 ^ 1^4^ yj 4 


Y • • 


( Util 1*3 jAJ ) l*| JyliaJ AS wiiijj C ol>*J <wWy 

Jlp o^Oy ^AiuM *-+!$ }\ ( 8 IAj ‘—■) aS^A *1 j* J 

—. # 

. ( 8 Ul>- ) aaAL (3^*5^) 1a>- 
)) I ^UJ\ OLL»-ftJl oA*J 

C 4Ai££ Oji <S\ UUil Alfl A j J i Ajly<?Sh OjAJI V^* 0^ (( 

t y • 4pjj V^* <J^ ^-IpI jl Aj>-j U 

dijbj c (^) ^ol* oji Jj>w ( 1 ) ailil JA Sji JS'j ; 

* _ 

4 4>U>1 ^p oULii^N I <jP . . . lAX*^ (->•) Cj* *J*1 

— & & t 

l)jA* ©l^-Vl A>-^* l^A^- \jb"^0 ijJJu*o ^y!>\*A»Nl <1M dAplaJli 

. kl^lp jAi 

^Jp *■■«>> I^AJ l (^A^-^ Vt jJ ^ ApA*J llj I <w*j is** 

^1 o,}\il Sjl j>- o^A^- <Ja*£ J^llaj ^UA»Nlj 4 Jlab\ IAa 

4 AJLaj a aI.W* oijUl ©illlj 4 5y jj £UA*Nl JJaJ a^>-LJ\ oilili 4 a .alia,) 

Ji?lijJl £• <j—<*J <^jA>- ^y ^JjtnJl J^P IJLju jij 

^jA i yJs£j lAj I i $ If 4 ciAl ^ Ua>» o>v^j 1 Aj ^i^-J I 4 A! 1 

Ai uA «J lj>» A>-ji L^Ij t^lA^-i l**H**^ 4AvtJ>l (jjjAfl^l 

cjA*ll j&j iawal \j oUAJ o*Alg,"«*..f 4 4 ^J^j«ll (3 

. JiUt 

t (_^jS^-Sf\ ijjLjji!! tJjj^laJl jru^ OA^ a_wAj IA^ jl A^-jj 

Jb* 4 iJB J^ - " ojS OjJ^ 0 • * J>vwaJ 4 IjJl f\j>J&\ ji 

^Ap jrAj <2Uj ’■J* ts' *^j ‘ jA' A , '*^ , l 

<J<u<aJ ol jy~ viAii i^e-j t ^Ui^l c /’t_j»-_jl il>t*^ill Oljjjl 

H 




jr* ^ ,_}>-l-^l ij* ojlAiu 01 (£*£' ijlilb <ili £-Uj^l 

■ 

o(^jJI t j^JUiJl y l Oj&j 

• . * 

Ojil* (^1 jf- <j'W> j Ulc (Jikyi jlT, s Wf }jj» jjj) 

UU <ih£ Alai^ iJy>Cj A^jJaJ l jl ^w»jli c Alta ^ij ^jjk* 

• ^ C&. ^ c ¥ a* 

? il-Ol c3 gj?* » - <x ■» OljjJI (_$l J*L«i a»a~0j »j<Za 5]i»»l liw 
(> Sji AjJ-* ®** *“** ? JjW a A* ^JlL^n lf-lj 

OIjAI! 3A^ ^aJI U J*L«i» jl fcJts** jy»j 4 

. fjb*Vl IjJp 

4 SA>- ^Jp 34io <j jl aJU-I A-jL J-jjjl <Jli-l ^y$s> V 

JiAo J>«^a; jjJI oljAll :>Ap j jl l^plku-1 j jlSO Nlj 

Vj 4 oA>- ^Jp 3j^ jr aJU- (J»UIjj 4 ^JfxfTioLj-x!l aJIJ-I 
£wjljl)l OljJ5 OljAll v—JapS/ Vjj 4 Oljwii] ^tflll jwjliii j 

olj*^ 4 £>1^)1 U _^Aj 4 jy* 4^1^ oVA»M <ui^il 

J *^< 4 04~* ^Aj I Lp (J I lif A>- (j J^sZi I 4j lAj I 2> I^J 1 

oyjt- ^y* ^Jl 4fJu^M icAaJI oljAU l*U" LjLvw* 

* « _ 
jlj ^»««i i_jLiJI jl i~Ju jL-~J jil iwidJIi t j/C~JI i_jVl *^ol j 

fUl ,j<»jiili t iijiJl jJJi jj-a jl 4_>j»Vl J. 4 ^JUI 

* 

(jS^*>* iijlp £ *J lm 3jl>w OljAlIj aj jlwju ilj c-jliJl 

^ ^ ® UxJl aJ Aj A>wd Apjill o y£*%+*j 

lilt jiaJI <f>j j ,j* j &I lfj*j 5ji ^Ul i^>^i!l j_jSj 4 ipji 

, Y*T 





c a^Jjp *-\i l) a^kwmJIj IAa (J Ojb^l/l C.-0IS" J/sJ 

^j£- ^jA «J Is^* ^jA I If** Sf 1 AjLJUJJ A**m«J b 

ti^p Jij 4 oo~U (J oji j jAa ^Jua) l^Ai 4 AiuJaJ! jllp 

I 

Otw^b^ii jllp j IT l aIaA- ^1 -Up oU>-!j aS^>- ap y--j 
j\S^ Uj ? 5ji JS*" J^iu-X J*uJi ) OjS^S (3*^ JjbM 

c l£lj ISLJJ aS^>- CJl5"jJJi £^ai*wj 

o<1)^ U* j^aa OljAJl tS'^’i 0^ Aai# 5Urf«A^I ^I^aJI 

Jxai** SjA.ll aJAj l) 1 >L*>- ^Sf l j& m t 1 *Xp i£j >-Sllj 

. e 

CJ IS" ISU t AAijSsJ ji liij Ailji JSj All (Jp- jJiJl jj«aj tW j c dilj 

* * 

OjljAJb Jai^- 4jU 4 ^j»^lib*l a bill ^n*^>" ^jbJajj ( 1 ) SjAJl 

SjAJl 4l*JIS*" li>l ^L-Sfi t <j^4 1^5*^ 

^A>~! (J Si 111 a! 1>- ^jP CJIS" l^j 4 J> « «i » /a , T ^Jl (c-j) 

j IjJiP Oj£c+* ^Jl 3LM <jl l^uil l!^>- O llayJ JI 

dl» A - 


( (jCiJjl ) Aajj 1**^*P ^ ^ ^ ^ V Al** jAl f AiJlijl SjjLJl A*^*Jl 

4j J^su la>^j l^ibiciS"! d-jj <b*-b* o*X> ^Jl ^pIa-5<V! Jj>cJI uy^jt cAj 

• j iA^W ^Jl ( 

o*Ajj>- ^U»jl j l^-jjj c-JjJ jl 3j*iJI j olj^/v^J*Al 0^6 Ujij 

* * * * 
jL^L Jil aj lA> oli Ia^ai ^ a*Us> 


a>O lji y* JJ ^ ^J L <jjj^ <j* cA* 

• * * 

jl^l aIU (J OljAll aUIp <jl (j£&- y$ 4 C^V- j4* \ * * ' If-jl/* - 

Ji c l/tf JljU y* C^j aJISj JpI iilt <J 

<**& C-#^11 jj t ^.. I a: » ^jjJl V"jr! <o*Xa <Jp ^1^11 

. * 

jjA> l* lU* -I# t ol ^a> Ojl^l jJI OjJl J*f 
SjS’* <3 t* jy£ a*U»j ^ tJldil 1 *^p U\J^ 

U-Cpj t oUbfMl JS" <J IpU-M (jilaj 4 

Jj^ll O yj 4 l^PU^jl ^SAJ OljAll ^Jp IAa la 4 « w 

j U y 1 oir ISU 4 aJU &y ^yu Sjl^il O^Ul ywy j V 0 

a>-j^ ^\ wCp aj^IaII c3j^^ ^*Ap ai^a* Up 3^“**^ 4 j«*^ 

^ i 

^ ytZ N yiSl l*A> Ol>U^l (j^J ^Uaj UojI 4 o j\j>- 

. qJLaUlL! aA>wm«j U 


m % * 

4 (jU[ a>-1j (3*^^ cc*~U J*- 

ljL>-l jl^Aj 4 jy^ jV° ^ ^ a/IaJ^ 3^jt! ^ 

j Olj-iil Olj_>< V: ^ CrJljiil Jijj »_j^L<Sll ( _ r ~ij t ^-~ 4 ' *Uk 

^jp Ulc ^2i~v* J-w o_j^j , —o- 4 

iu^Jkl Jol^jl _>*ljlaj 0_yUJl {S*i ^ i-jj 

4Juj 4 IjU>- (j U iJj^ilil yij 

tjl_jlas^ jyj ^Iwall >-jJ> l^"bV l _r~*-~^' 

jljiJ Jj Juki! jL^^J iii* C—J j<J 5ji (J^" jl t *^k! 

r*t 



^4**xA-l X-J^lP \ i*X5sAj 4 0J^|>P ^JaaIL 

. LfLsTlj *l> yJab\ a 5^L£ i?lXJl aaJ aX« 


: i*Jt3)\ J 

c # 

4 aJL*X« A » .>. Jgj I 0 \ 1l ^P ^UJI ij\A- I Ji) „> (3^" 

4 *L^l (3 IaA*^ ^i*jl I«Aa> L**Jl ol* 4 aJuI^v* ^sjIX IA> aAj\c> 1I c->L**SfU 
aJ^>- Jlu>- N ^iUJl 4 jyJC jl 6^>-yJ jJj\> Oj-L 

. -LS^LSIj zyry villi 

A>*+j>y (JJAJI 4^I^“I js&lAi~ <JjS/l ^ Ull ^ji 4 _/WitdJ iJLfc 

LJtll ^Ull (Jj 4 ojrs^aJI ( y~oUil Alp j 4x-JaJI Oljlfl>* ^Jp j*£jl Aj ylflj 

Alp jk\^0 (3_J 4 1 «/2.-»-1 lyl _^\P 0 -Lb ^£>0 

4 A*~+S>xJLa v*->L*»A“I (j OOlij/v^iNl ^J\I*>L ^>--VJ A^J Lj^/l ^.mjIaII 

LjLa>- 1 l^-ULJ j\ IxSsX l^SjAj \^ y\j}ai\ oAa Jx* U-Xpj 

fW; a*j L^x>-^ I (J^\) I^aJ I X-L*-£ vX^ Ip^*^ 1 o «Ajb ^ 5 ^ 4 ap 

* ^ * * 
LS”^] 4 AiJjl lj^ JXlIl yfcl^iajl 01 vilta AjhuJjj 4 UU 

(3U<a>*^j!l lil aJL jiaJI 4 (3 ^s«s>- &j>" 43yu 

j j>l-l*i!l iZjI^vCj J-xJl aJ 1^*1 ^Lkcll . . oU^ilj -Uljil oNju> 
J^\j\ a1*jL* lc Ijjo j! <Jy 3^^* JuUl 
-xA- 1 jj \jtS~ ax* j*~t >I y Uj aJLxNi ^j^oliil jllp <jj 4 SttjJl jl 
^yy y^tA 3 ^" ci 4 ^l> 4J.X&Lx* ^ 

JwP>l «AaJ 1«Aa 3^"J 4 <L‘t* ^tjlx li aJj \^sii 4 A>-1yV? 3S^ Aiw%J^*lj 

^Uii L N olc^>Jl Alp «-LXu^Ij A*JaJI (3Lx N jLpNi 

Y • o 




iSyj 4 Jo .U 1jj\* 

^IpU Apljlj ( OjISsjJ> ) OU$"^ ^ ^^r^Ssjl; <w*JL*1 (_$ AX»»s^X* 

cA>- L$ t i^w^l i_yi Uj-Uli apriori « Ui » Hy^ l^l 

. ,jf- s-V;*JI J-iaj V ^ 




Jl jftljloJl JA 

4 j&i *lr* 4 Jrjjj* 4 4 i* 

l^**L*l (3 -Wz«j 4 \jjjA ^Jl a 1^3-1 <l^*jajl JlU 

S*X*i*» 4 llf-Jl ^ Wi <*lJjl>- If-^ (J yj l) 1 ^JLiiil y* J t ^) 
j 153.1 (_$ <—^jul) <j0y£ Olo3>- jiUJU 4 aoU oUvllayx* Jp 
^ .l fl* .« *l*jl ( j^ AjI Al~l^“l OU>j -la* tili 4 OUjilj 

sls\jy£ j<*J -UJ i ^jJLil oIa j^j lo ol^3>JI a5^>*j jjl 

Oj^Ia) 11a l) 1 l“lj 4 1^ L?^*£ ^ A*jl>»i cPjjAft ^A ^Jj 4 Aw^jUJ 

^1 Oljr\^J 1 jl 4 Axlll OljAll J l) Jjlo lo* * 1 y-» A^^wmJI 

^ 3 ^ y? ^ o^IaJ! 13a o15^1Ajj aoUJi cPljjJl 3 ^ 1 ^ 

^y m )& (3 jj53lj 4ls**j aJLjIL? jjp AiUil j 4 jl^J j\ 3>*-*-»aj ^<**aa 

* — » 
. sl_jA Uij j>-l _j! 

, * 

1^-3^ 4_5 4 —^*Aj ^jgJl ^A 1 ^iaJl ^4 I %Aj Ap Aij-^-l *l^*jtll I*Xa (3^ 

^UlS" cLv*wijj 4 l>wJl ^ ^ __/WwAiJJ Alii f£> 

. IJ-iC _/S , Vl »_jLi»Sll ^ C- L U (_aJ» l^JS"" i_!*Ll»S/l Ja~jS/ 

Y • V 


4 ^ L^lj^pl l*-^ <jl 

jjjij£ jj> ad hoc 1 ~La 3>"l ^ ©UjA^-l j \ <LiL*s>Vl 

jl jt&j »JLi)^ ^k>-l ja 1* 1*1 t Ax. j Im.1' ^* 1*Xa l)^o |$ 41*15""4j^**o 

c A^uJaJl a llaj (3 jl^*JU*Nl { jt- 3^*xJl c-^L-o- 3^ <_yfc^ Ai ^UxJl 

l£jl£LdJ iiJjjl <l/ylji!l aJUa>-V| #1^1 iilk JUo[j 

. i-jU,tf>-Ni wiiij ^lji ojjj-jA 3*l**’ f. oj*k ^ 

^1 ol \e* l**lj Ai> 4 L^Ia-JJ^ 1*1a ^pAj tjl iSjXr^^ {j* l/*^ 

{£J? t^>lA>-l Ipl 3^* 4*J1 _/-aH OULk^jl jy^ l^*>l^3l <3 

^j>>j j^J^i U-i^p jJUaSj 4 Aitti-1 oIJjjJI <y* <j^ 3 

A.Jl.s^SI' 4j3 ^ C-v*UaJj 4 0 *1 a 3 J3 *X-*N4^-^Jl 

c 4jlidJ *AjA>- ^jA tJl^LLkP *—U5 <Jjlxxi ( iil>^**i ) 

jis^ ijiA 4 ji*33 oi^ii ti vi^^- i^i u^jva* 3^ oll*>*Ji o-l* 

^ ^ * 

^pJo !• iJllA (i j^ J 4 L^JI>- l>-l£JU*l j 1^»JU*^ 1 4 **aaJ1 ^JjP 3^*"^l 

^1 <L*UJl 0l jUzp ^\ d-^Aj 4 ^P 3’**-^ Sjj jyV? L^«*J V**Xip A-iA-UJ 

J»i_j »LA*il ja *>Ui ji (_^>- t £-lj jUaj ,Jp <]_jlJ^* 

K~*Ss>- *M_J <L jl ^ «. t ,.*>N 1 ^ap ala*l**l 

. icaiJI j*£jl ijkJ ic U-^S' Indeterminism 

iuJL^-l a^JI iu^laj 

c . 

^/waJ 3^ 3aUjA>- ^-jvJ*a ^15 tj 

* m * 

Jl ( ^ i]ljw<Nlj yy -^41 4 l* lX oJj*A>- I'j ***l J*j 4 4jjJjl 



ojjJJ iji l ji> l_/il OJlS” <LLJI (j_j< ) ijli> '—fyf' 0^ 

i! j>cj ojAll I (,5 lk>-l ( ) 4 A aUw^* 

jlj (jUjJlj ol^Al (j 
■ W^j 1 ^ 

4i Jr ^A wiJJAJ i— ■>J\j 4 o *Xji>\£j jl 1-^1 IjJ^X V 

J\ SwUli^ ja l z£J ^Wilson cloud-chamber ( ) ^U^Jl 

jUJl J V A>- AjbJ? ^ 4w ^' <aI>- ^11 oldi^cjl 

^Ia»j 1 ^|p j*JaJ oylL» l^S^/v OLii^ljl jji a-J-j U ^ybj t AfyJU 

dJk ^Jp 4ju4 I^jJj SjJllflJl 4 jJj ^ ^ U*XiP *1*—Jl 

jj_/vS^jNl U! 4 izAi fljjjl £jl>- l^JS^ fjLuJ 

^L- jjy* ^ 4J*a,aL*v* *A>-1 o»\aI*w oj*a)1 

l*~Up 9j)\]arA CaIjI jSi *XA Lto jjji Ojjjl £jl>- ^lC ^ 

Ijjb j N t oUa>- ojU>- ^jSsJuJ JjJji-l ^ Aa .LaJ 

c c c « 

1^s^jUa>- ji jl olj'yjJl A&j+J ^gA 4^Ja# (1)1 (1)1 

. ifrl^Al ^ oUazll ^j3Li\+s2>- *JU 

*lj j*a)I yd I (3 l->o^ -a*j l* 4 (jy ) ^y^i d 

j»is^ ‘LJ’l^Sl llrsiljiJl I_jli>^l (J* JjSll ojL^-U t ijiaJI 

oAa iw»ljs*l _jl ^iU ^NW»j (j* ijUlj t ^AljliJl Cw 

,_jjl iijlall jLsi-l aIJU'j t iSLjl^Jiljl iS"'^~\ oUJlia-A* j ilivl_jiJI 

%■ 

^-Xaj c (3 ^j>1 o»Xa ^jy vi v 

. - * « * I 

4 AjUwUp %a5^1xj N jJ ^1 be Ai olj^j j^y^j 4^ 

Jlj j* ap (Jlj 4 A-jiU“' 5jl ^Lk^aX ^jjl>u!l ( ) y~* 


T • ^ 



4 aJjIs- (_$ *■ jvbll (JlaOj, A^JuJ 

b/jt£ a*jO’^Jaa)^ 3^!x> ( jy. ) A,»l^JI cjj t A^—Ja^ilj Oj^Ssil 

j 4 aJjS/| l^al^pb ^olfcM CI-nIj aJI>- JS" cjJ i AjjAJI ^/WdJ 

. \juO 1 J*Jj oAj«A>- jP>\^C 2 j ^AXll L$ V^lA>J 
(J^ 4 ©AjA?- A-jLJj Aj jlj Ai^jdl ( £y\>^*A ) ^A^Jj 

<la>-^X ^1 SAAS^Nl Ai^*il ijv ; a]£*N|j jj^aJlj 

4 ituSll^ j^aIIj j^UM ^ A>*^A UA^p 1$1>-AJ ^jl aA-**A*JI asj *ilj 4*.»JaJI 
<Jjk o> ^jj^-naH Cr* 4 ^! o j& ^ l>xS' s )l i as j*i\ o^ 

^jp ja ^^LoJo i lAAj aw?1jj *jy*0 l$ ( ) £*jb 

. <Jf 5j>^>-^il oLL^JI j) OlJL5sU a*aJLJ“ 1 A^JaJ) 

^jA A***L*Sfi AX^l>- A>-^i AjjAJI aI^JL* tJ^Llo ( 

II A*As/ (j^Aji *j«a}\ <I~>\2 »-l-»L*»L aJI AjJjlU <J^>- 

. aJL^JI 

aU»m t ^lij^l ©-b> (3 ^liiiiNl ^4 ^rvS*" jAi ^yrj ^j* 4 ft bJUJl 
Ob:y apj*^- (J Olibt>-l j^p _/\*J l^l Ritz (j ) Ja^-V ^oA 
c *—> . \ JSsJjl ja ^s t Ob^jsll o~U ja a^UI j&\ UjIapI j!sjc 
jsrSii oi^iJi ^ .... jy. . v . i sL*. jii ... jj- , i t jn u 

AlJb ^P A>-^ A~**L*Sll <JAb^>j-bl oA a (j! Axj ^ L 4^vwUvi 

AijA \^j A£- yt*J*-\ ^lApl W«.l ji 4 

( ) uJuJ^I wiJJi JS^Ij 4 14^4X4^ Aa^waJl iUpSll aJ1^4 

* t e 

^jprj 3 b a^Aj a***juJ.I 0>*b^sii 01 

^Jl Ai-lSOl ^Ap 4i?b*j 4 


Y\ • 



o aiL^* 1*A^p 4 SA>-I^ oli jlA* cj (^^Ip Ojt/'^l tajjA 

>~?p Ojl/V^sjl A>~ 1^/sJ bAdP 4jl (jgs*J lAAj 4 l^JI ^*Xu ^jXj 1 SjAJI 01 y JjA ^A>- 
Jj (^.}UJ1 Ujt/*^1^ U^^y*" ^—~aSsj V AjU Ajj.3 ~ 9 \y oA%*j 4 #L*v* 

oA& l~-vlAl AJJ.} 4 I^ISLJ] IX IS"" cjl^al; IsAiI 

. o^/AsaII OIjIaLL i^lsU ob^l V L>. j Ulc ISwl^il 


(ol cA«j Adi c AiUJl j tiJJAl lJai^* l£Jj 

^jliap ^jiA* ^JA»I 4 J^Jj A*>-jli^-i <—*£* \j^}\ »„^»lj I AC Qj'^S' 41A LjJ 

( yyy? ) 0 >U) ^JjAaJI AoWJ a-^aJ! Aj^laJ C-Jl>olj SjAjJlj 

* * 

0 ^U o' Ai i_A-J 3AAi-1 AjjiaJ 1 Iao ( i) oir u^p_j 

* 

A >“JJ l*Apj 4 ^4 aIjIa OliLv* A^p A>m^>w? ^jbj ) 

l^JlSUi oi aUUJI aL^M ^Lii*xl c a^-Ia^ aJSsAx ^ ^rjyj **) 

AJJAj 4 SjA)I o\y ^y* 3 jyS' OliL** Ap a^Jua> ^ejli ^■“Jflpl a^L-!^JI 

Aa^^v*)^J 1 l^Ll^Lll 4 aXAaII Aj^jt]! |iUj ( ^vAJSiJl 

*-—J j o ^IAa ij^»>- jl^il (j iS^>«ill (Jp Cw>.»l 

(jy .) Aj^bjj Aa^^!^JI 1C iSsXi £A ( ^jvJJb ) Aj^laj C-Jcjl 

^li\l ( jy ) JjU- Adi 3j-iJl J>-b (J Ul 4 SjAll ^jA <o*-.jlji-l (J 

Ul t ISO;ISvXl JjAu ^ ^~»*r Ojl/*^^ a! Jp 

^Jp *-ldjNl ^a>»JCo Aj L bUx4 IdjA£li 

c Ujt/S^^ JjAC ^4 A*i$jJl A^U' ^4 JiVl ^Jp 

^Jp jV UjV 1^1 lA^ jlSj 4 AaIS”’ ojl^J^I 

SAA^-l Aj^liJ! (Sy^~ ^ ^—-«-«JI 4 3yALil 5 AaLa1i\ 





4 ^ j\ Aj^Ji jl OIjA! 

« . . t * 

t[)l 1|1^| ( y»j y^Jb ) 4j jiall L>*£ 4 T’lXJU**! i]L*v* l*-**s>“ 

5»US' t ^p viv-U-lS^UU" SJ«*j *M^a liJ^- 

* s 

. £L*jljl _yv»«_)l Olloj^jl!' A»-l 

jl t-jj i L^bj jl^jSll «Aa (O^Jji_jsf ) j ( Oji_j; ) f ^ 

u^' ul 4 A^JlaJl j^ljiaJl 31S^ j ^j d} ^.L^; 

tA*A»o»“' ^1 ( J t il) j_^*_^J l*lc" 5 AjA»- (JU^ 

aA jA>- OAlfl v^ i. «~«« 5 n j oAa l^Ai> ^J1 *l***Nli t 

l|S^>w ^Jl ila-^JI i*Li.l _jl iS^A-1 <L*5^ Ji£ o' '^Ip- 

* . * I ^ } 

J>3 4 oj>-_jSl 4^aJl>- 4*^5^ A*J 4 

. ^jA ap j 4 **^ 

LjL**« A*j ji ^ (J ii) ^ SAjA^-I oU^Jl 

U ^All ^UiJl Awj ji 4 OjLp ci 4 ( ii J ) *—^nAJI 

* * * * t 

( (J ±3 ) <jv UJI 01 Uf 1 ^ A^- l jA 1 \Iffy&AJ (j (_aU UJ1 jju 

* * 

aA* t ^ jApi^apUa* (3 Ljyvi* (-> ) ciAi^ C-vl) l/l j ^^L-j ( ii J ) j 
lfU5"l aaiJlII A^xh\ oN^Uil ^a iSlyw^lj ; s1 35WI 
^1 JA- 4w?L j o^j>U^ jl a>"dW U ^.sSv^tASCjl iSwl^il 

Jl ufb ^j? 4 &U U ^^^1^4^! l£j£L- J 

jjiA-l j^y\^-\ J 4i^ U jy{ U jAi Jpj 4 £u>wajl 

. 0Aa JaP *X+Saj v —A^JjP {Sj^~ {J>A^ 

J 6Jt£il Jp Jbj; j^JI ui J& Ai 

U«j?w» IAa 4 ( iJ J ) - ( J iS ) *uJi LJiUj jjjl ^ 4 oAo-iJ 

Y\Y 



j 3 <U-J lA(33)“(33) jSl 

*3 c3 — cJ *WJ o' as^-I l3 % )Ii>'NIj ; 4^s-^*A^sJl IfC-jllxJil (j yL^aJi 
a*^***^^J 1 l^ol^J.1 ^jpjstb {j^>- 3 ^ ^3sJ' l£3> (3 ^\y^y ojjj5" ,, «X* 

. ( ii J ) Ao-*a] l*l£ 4j jLn^« (3^3) A^J 3*^' 3 4 3 Aw^j* 3^ 
c«aL^- ^jxii ji 3 3^ 3^ ^ j* ijLi3 13 

3 ^Jfli^- 4(33) “(33) jN 4 A*£L***>^Jl £• bjX*- 

^ ( 

\S3j L*«XaJ 4 t jj 

jV^/vS^ 3^3 j^^J t AoL^sl^i ^j*n*>Ia3 ^£j**i+A 3^" 3jLJ ^-^3' 

4(33~33)Jf 1 yj(j*)J ViU UpUu juj ( 3 3 ) ji i>-jJJ 

IajLipI 33*"" 3^^*^ (33) j^^-> l*Xp Ajl 33^' 3^0 

. A*£w-*!^Njl \^sl!>w*JJ Lj <^3jl j^Sll ( 3 3 ) J AjjIm** 

iSjJLr^^ (j3 4 (-* ) 3 lc3"3o^* (33)ji^£j Uxp aJ*1 ^ y lo^ftj 

Ul 4 a*£w*!>\S3i l$3l^-ii IjJoaj ^Ji ajkouJI LJaaJ jl 

* * * 

U **y ^Xaj t^-v* jli ( -A ) J 'jj^ 4 (33) jj^> ^ l*Xp 

{S ^ 

4 U»i3 ^Xs<aj ( ) ^-S-3 lS3l£\v« jj. 4 A*£w*^£3 lS3l£wJJ Ujlj 

. l^o* ‘Ua?!^- SIU ^^41 a^L-^^s.!! \$3jl^3l U1 
^Jdi ^3f-U X^L--^S3i ISCjISOj 3p l^^pi aJLv« 3*: 

4jU-N lj ^SsJl IS3 j 1S3^ J Ul 4 lj*iuj i5^>- jy^i ^3p 3 nA ^ 

oji ( j jj ) aj3^ 3 0tJL»Vi (_£-Ut jr 4 3* <Ja*^ 

^y*m*A 3p iSUl 33'*’ n Av^ J IjiU 4 

4 0>-l OOl^-jOj ^lajjj \^\S~ Oj £.jl i^v* J>U cM^ 4 

V3 3?i— 3[ 13 ^>- 4 (-A) ^ o^ai 3T 





* * 

i£***> jCju ijjit i (_fc )J \jJZa ( J il ) 

1 oj~C ^ w'ljjidil llj jl 4j»~j.jJ 4 —**»»j^J l 

. ( f j.«-iU-il ^1 ^SsJI lSs-o OljA# J^>xXJ 4 JL Jh]\ 


: *oi>* cfitec 

•AJTJ,* ja\ ^aj t ^1 j~*Jl A>i jlS"" ISI 

yy** Jr* t£' <J* j£* J* <J*L*J.i jl ^ytjajl ^ t jNl Uj*Xl 

. . ^liajl \jJb 

jbu^i UlljU ( J t *J ) jl J*>»i jl ^ dJJ^J 4 a>J? isi*wl 

jjt/s^lNl £* jr\P *^iil 1 -Iaj C U ^5> <L*5j 

4»*«*^ ciiJ*iJ viiJ^ 4 ol^> 4 L Ia 4jLm^ 4 j^^-> ^•■^■^’ 

( J l! ) <j j^£j i^\ jj.ja"~ (jl ^lai**J N UjAP jS/ 4*4*4^- 

l*uu c y** xjl* jju ^jp j \y^A (j ^ ilr ji ui c(iij) ^p 

^liijl jj^j ^ L - - r^T ( J ^ iS ) j* J^J ^rw^tjl ^J* £y ,>UM ^A iJjl 4^^« 

c # # t 

(Jjil) yyAt ^A jJJjj d^is^- iau-jlj 4 I y>\ 4-lp jlj ^1 (j£.ijl 

4j ^A jj£>^ 6 operators o%UJI j* 

^ 4jX>- \ * * IajA# <*I^*j K )t£ *!Aa^* I j»\ oLLoil 

4£^*j ^ 4jjy < j a >/ 2 i 5 j^Ua« ^p ejiL^ jJta jU 4 4jjy a) l5j^U<9 
* 

li ^ »ij t* ybj 4 j 4 J 4*^««j l> 3j ^ -i ^ 4^>- ^ * * 

• j ( ii J ) — (<J iJ) 4.^4] l> 

Born ( Oyy ) t 4jjliJI (J j* 'j* dj^r 4 ti 

, 6 
J«»- »jjj/v» ij t^p-j £-iJ iUU Akww iit* jl Weiner jjj 

T ^ t 




0^1 4 oij A^^si ajjL^* (i5 j) "“(vjii) 

\Xfii t ^>-1 ^^X ( jy .) jty^ < SJ 9 ^ 

<3[ <—>j>\ OjI 5j l o^Ip uw?^) 

Qjy? ci[ Colj 4 ry^J^A Aj^aj y* 4 « ,.,.l fl] i 

* ... 

. . y* jy A^Ui \f- JS' ^ ajjAJI ^ULwJJ 

wiJli> ( ^yvyA ) <3 ( J ) j ( iJ ) 3 ^ *A*j**^ I e)l *l*A*Jl ,'^rj 

yt' jyC J-j y* IajA>-j O^taUll (J-jjj Uj SjjS**O'^UUJ l 
l£jlSU j^l jjaM ^ JUJU Uij i^t &jl£Att t vr>' 

Ol ^P AlAkjJl 4 Sly** 

c ( ^yuyA ) l£-l£, Sl^LJJ ^*a5 ^Jp cJaa> a^>-jII l^jl5\-w*iJ 

l^-jl^-v* ^eC+m J A^vi** ^Jp “ 1-Uil U**>- Jj** lf-J*Aj ^ 

01 i—- j£j 4 Ulc 0^ 0^ Jta ^j W^" 

4 Aw^l j f* ^-- , ^*** Ol ^ *Al> 

4 JjjIaA-I jy a.A ^J*i£ ^A 4j»*jU iSv^J 0^ U^ (X^" 

cjw^j X {\s~j 0^ < *Ja ll y\ji>- *-* (j-U.aj ykS V jl Ijya^S 

C-J^ c-Jjl>««Ji ^jja,n*l i y>yC-j 0^ y* l)^^j -Ai 4^>-^il l^jl^LAi o>Ajb 

. jl A^»U»I 0jllJl 


AJjLrs^Ji 

*l^*i*JI i oJ>lll ^w—5 "y A^lji (3 (y** ^ 4, AiP 

\*X» Oju^!^' y*j Ol^w^JI oUa y-\j 4 4—~j ysll OljAlli 

. A^Al^-tjl y* jl y* <S^ *-^ ^ ^ ^V* 

y\o 


.—JIM 


Ia*1 j>-\ ^A LiJL-j (j?All jLxJlS** jlA j^sA 

^jJUj 4 4~*ij oU-*^l (3 iJ J>Cj 4 Oljj^/S^jVl ^jA 4 4*j 

* I „ c 

LajI j 4 4jjl*jlj aI51*«J1j <uLajl il^ll cJ^>- j* jl AjIjIaJI oAa 

i!j>cj *■—A y aJI^-I o Aa i_$j 4 ^yill * 1 « /3 .fl J ' j-P jl 

<Aj jl AjApJ 4 4pywjl <> *0 lj \-~A ^ l^iS^ A-jlijJs^jNl 

. jU! J* Su 

A 4 ^yjl lAA ^4 jl*->v* {_$ aJLIj <JA*«4 4>-^j As W - ^ J bl 

lf-1 Uj 4 jA*ll Oljj Ob^ A*/!." jl OijjLrs^jVl ^j.aicJ 

J jl £*^l> l^IxUil 4 <C^*-Ll Ujjll IfUp )aJL*Z+* 

4 jQL+a# ^l>-j ( < J^ r • UAp *^sa 1I <—■slAlj ^JA* C-j\jj^rv^J^I 

. <i y <Aj Jl2j iuA*ll a]j liLl 4^-LJI /yA A- 1 Ij jyvSsJ^ i 

lllp cJtAlff*l Ail 4 lyXS^ jJJ^ J^P 4*4*A^j ^ t^jJ^- \a 

* • e 

lj^*l 4iJ-^aJL (Germer ja Davisson j^Jb ) jl>jil *1 j-iJl 
^Jp Olij/^J^l CaAJ jji li o*lj A I A Ail 4 ji 5 A A>- 

^Jp i5^>«lil OljJ^rsSsJ^I ^ l^'LS'j jl>^*SU IjlSsJ 4 iJwUil ^ja-^Vl 

J£aJI Jlf4“l j *LJI (J_5 4 U^jl^ j ***&! Uap JSaSI 

c ^ 

. Jj 4jl Aj>-jA] Ia>- 

^ e 

j*p ^l^-l OljUi 4 IA>- *w?l>- oli-^ oj^A^l ^tJa—jfl jl cbjytll 

* j ^ 

AAt>- 4 w I^Ap 0 UU ^jj l A3j io j* o i ^ LaL I 

^Uaj (J djLlil iljil Olj^ Ul 4 jr* a^jS* - ^Jp w>^-^“1 

OlSlX*j OUjj^* cjib ^-AJb ^liaJ (3 ^jSvAX 4 jlx£ 

. Ai%<J^^wJl *~L ^ %aU A^.«iwj l 4i<»..ilap ii ®Aa^ . . I*A^S.A^ 

rn 



ojj>*£ ^ ^y> \y>- <U*lj«A j *l*JUJl U 1 

l^kv- Jp iJJu^ 4>-jJ y>j t Diffractoin-grating J-l 

^£jp£ 4—,4 4iAilj ^UaJl jU# 

<Jp ^sa!I £Ui U-^pj Ja>- 1 • , * * * <d[ \ ® y * • • (Jp <**jdl 

y* <olSj 4 4 aL^I t^fldajl (jl^jl yA *j\jj^sA (d[ 4 ^rla .«JI ld^ 

^Jou-* ^Jp A^_^-*jll JpjLvM C-s<jUJ UlSj 4 ^jdajl JJi^l j^f>- d^<>* Jr* 

d|^*l Olji jl^d-1 l$*«* (J' 4 ^’ 1 (3^ A*jyJs^\ w»lpU-i^fl 4 

C^a>- uy AjL-il O^lj lii ^ryI j Uj^*j ^ a^ j^j>ci\ 0^ 4 o jy&* 4*>- j* 

<j 4>-j^ f*, * * • y^>-V1 *j-*aJU 4 *jJa\\ ui>y ^ d^d^* 4 

(j jl y*j 4 "V • 7 * * * <d^p* 4* *^sil \j 4 

. Ol>-jU odj*> JX* ^ J^UdJ Iff dU*l 

^P jF^" ® ^ ^ O ^ *^»**>J 4.%*.<.**» J 1 4X-*^*S/ 1 *^*>P J 

l^» ^lo jl j m j^~ <S^ u^i ^ d-^ 4 1^-* oU-jil y* 0^*^^ ot* 
* « . 
d y*&X-\ (jl ^-s^ljJl y*J 4 Ajji jliL* Oli iUjl 4,1-jlS^ j1 

4 ^J*>w-** yd 4*^ol^d>l v_JL-S/l ^vwjLtll odj~ i? jk&- 

4.?^U~ V <51 OnUj t Laue 1^- ^1# ^Jl c —^^3 
4-j <-*£■ Ji ^djl ^ydl \Xa y* <UlS^ AyX y.j^ 4 ijJJdJ 

A>-j3 ^L“ ^ ~ ^-- -• d l^dwl (_$ V^lj-dl 4»--JJv 4»^>- Olj^UJI ^Ja-. Jp 

. JliQl 

* / * . * 
od^ 1^^>J ^J1 Ol <£yitS\ d^ o jy^ W" | w-^>w^jl 

®jd^ c) 2 ^ cJ^ 1 ^ ^ OljdJl y* 4»,la^ll 

^dUJl <d-*?*dl ^Ul ^CM [* jbj (. ejjytll 1^0- y» d^jl®J 4j^-dl 


g\jt . J .j W.H.Bragg ^ . Jb . j ^w!l t 

^>-Vl jr£>-Ul ^r-^r iiljwNlj W.L.Bragg 

[aX* 4j^Ji 4*J-S/l ii^L- 4 Jsl>-*>U ^Jp l^l^pl 4 5J»*U-I (j 

o^ii ^J>-ljJI <—^5 jnJ1 J j>- k+~J OU^Lm ^Jp 4 

Jl^l^l ^*<La> j^^?jj Siegbahn ( jL^«^*«* ) t*Aip 4 ^lj*iJI 
. 4jjJb^l <LjL*m^JI jsp \**Jl oij^ ^Jp aIsjL-JI <^~*«JI 4*J*')1\ 

Ua^p U j! jMl L^Cj 

Olij^rv^JNl jl IU>-^ Ail 4 ^Llll ^J^jJl ^ Xv * 1 ci 1 *' 

(3 4Jw«*c* U-1 ^v« Jflj ^Jj 4 Ljl^ip (w-lJjj N 4»**^cJ»l 

^w_/J I < j^p Lijj jJJ $ (j I {>%££+* U t 
£z***~*j 4P j~+*j Ia^L^xu^I ^1 Oljj^rs^jS/l ^ Jai“l 

G-P-Thomson 'Oy~+*j& . <— J . 

X j ^ AAJj .J-sdjI 4—vJU^lj Ol>J^/^jl ^|J>w*l; 4jjl£ 

^lyjjl o jjb C-jlSvi 4 L*-J? 5yLl* j<iU«* d* 4 oji \ * • i^Jp l*A>-l 

j> IdJo I ^ 4 jL*j vJl^l jJ I (3J l? I 4>*j J5 (3 [ ^ ^ 

O',* • * 4Py~o *J J>Cj (JjJl oljJi/sSOSll jl jj^*^1? 4 Oljjjv^sjSfl 

J 4 l^ja-^l (Jp Nj ^jlyjjl ©4jb *jWl j J-w* 

^rj 4 £j! ^Jp ^tJJ l^ilJs>-I «A^j oljjj^J^/l 

c 

0 -l>O» (Jp- AA-^v* 4 AiJjl ^Jl) ^UaJ ij jA qX& jl 

j!5" ^J! aIxLJI J^>- A^JJa* £* 

4-pLp IftUjp jl 



ON iJwUil Jl jl Jp JJj> lAA Jj 4 AJU*il 4^J^Jl 
jl -bf-jj ^Uajl AAjJa j Olij^sSsjS/l ^A J> iSy^* ? ci 

.5*X£ 4>*^* J_^ 0 I 3 A*X~** A*jJ 4j£*aj A# li Jj lC Olijt/S^sjSll y 

A^yJLil j-U^ lijr}P 151 j 4 l^wjj Ao-Ull O1 ^1 lJj yw 

aI^*£J ^^aJI ^wvJ/Jl) *)^Jl£ JJa,.,** jli 4 j*-\ j-W* 

. Ai-A^-1 O-Ull *— J j* A*X~Jl 4*«<J»S/l 

OljUli v-^J/jl jl "> LjU Ji a 1>>J1 e«i*A *AXp 

^A 1*^A jl £W* 4 Olij^/S^jVl ^il^j A—uL* ^Ji> «Aj Sj^LJl tJ 

. « 
jjllij (J i—iUJI (J^ <Ll*aJI Silil y* £-**j ^ ^J1 

4 1 Sjl ‘JjlxiijJl .i*Ap Jp j ^.^ ^~l (3 li jJv^lS/1 

^—w/s)l jl U ^Aj 4 <—-«JtjOl ySjj { y» <—AA^ Ail jJJ^ N*Aj ,j^JJ 

oiij^sS3^i jj^ 4 j^ji iS\ oijj/^jS/i iS^^y ^* 7 ^ 

Jp J l^A*>- (j^£ Olij/sSvjS/l jl 1 Jjb JS'Jj j 4 4-JU*il A^ptjl (J^>- 

. A-~JJsll jJ-ta £*J jUitll ^Ll..* 

j 1 jj *>^3 4 AU**J 1 AciSl 1 A*«,yaJ U £* uJyl! 1 JJ j/SXi U-1 1x15" j J 
jl JS"Jll A*>»jU^ 1 l^vi?l^>- J A jy J 1 A4-J»Sll £* *J_/wJ Olijt/^jSll 

A*-J»^l j^A y» U** £y V^J <-*>jl>wJl JS" J Olijj/s^jS/l iSjJu- 
^Jl 3-L>-^!l A^i*-/! A»x%*Jl a*-J^I jS/ AoU>- ai^L^* j£*j a*x%*J 1 
. OljiJl jr\j OULU.L Aij^A* 

Js<a^ ^ jjl i»^JJ\il j&j Jj^rsSsiVl ^jil-^Jl AP j*» O_^rv«J 15U 

cJ^aJI jl 4 <J-^ 1 ^ Ol^ A*X~m ar^I aJJ^- «Aj U JJl^ aJp 

OlijyV^si^l ^UajLi 4 Jj^iA^jVl ^l^Jl A P^m> ^v* L*^w^P ^IxXj 





(3 L Ojttil 4>- y» J Jjff ^IjjJj 

aLS^ ^JiP (-A ) dJo^A. C-jliJ Ij <Zj\j j_/i^sjVl 4pj-w- 

^j^y> C-oU ol 4 (^j - =_p- x iS 

Uj ^msj ^ aL^ 3- ! W^dy ^ Oljjy\5sJ*Al aj*- Jk\ 

j^Jl <ij*j lSl^-1 UU^Tii <jJI aJj>U iL (De Broglie) J^j-a 

* i. 

jl (Ja£" J^L-Ji ci loij Jij c a>*JI ^fbuJI o«i/b 

Ajois} oj^*aJ jSCJ.1 A-^Jl>* 4 jI (j IJ-^ 5 * 

( j^C ^thu* J* AlaiLJi a«j>*j (. ol^>Jl f j&\j>- fj #*j 

a)_j ^Jf 4 < 0 *A^ aI aai 3 *^ 3 ^ ^ OljjJ^aJl J 

aJ5*l-a) lii Ail (jjjJI ^ ol *^“ 0*^3 t iilkj aL5"" 

^*- Jr* J*^ <J^ ‘ c/ 9 ^ (_r^V ^ <j' JJ~*> C&- ‘ '- J W~^‘ 

. 4j ( __f<’^>- djU 


Wave Mechanics t^Jl^Lt 

UJ ^>JUj <u«4j 0>^)l j (_$•_? jj^ ,_5 ® OW-^I a-ift 

V> jJI viHj jl 1 ^Lic 

jJp Jjc l^li (_$! j* JJljjj *yrj ^ crd oV^UiL U_j \> L—o- 
\£dji£dil i?w»j ^1 J.u> -iS^ 

• ^ , &j.y ia ^ Jr-*^ 

iy-lJL* l^l Jjf t oW-^1.1 od* J d-Uf- 

rr» 



t t 0 

Ok-_jA If* I L)i J <• A«>-jlsM Aj^kJl >— Ak-jL 1*^ 

J\jo-^/ L»Li» ikaj (_£l -Up Ok-^l y£j k k*j '~-r^'. ‘-a'^W''^ {j* 

. iii jUl jj-uiu UjrwiJ CaIJj/£jS|I Ok-_y»j *k£JI 

AijSfJI (j O ^Iaj <1^ Jkw ^ *^i ^ AUi c?^*^ 

, ( [ I 

jSlJ l Jb-Ij Ja 0_j^j 0 -a»I (3 1 *" *L?* Cwlijl Ji iiLJI 

^Uai UJLP ^I^p^j^aII r~^AJ' 1 .- 4 jl Xi^i . ^ 

Mlj I i;USll i*Jl (3 $.>j -i® Ul-J \S"* If*' •Xi'-/ Akjld' i ]c 2 .A& 
aJ CJuli U jl 4J^*£ OjJv^lSfl o' ^j^JsA) O' i jA oir 

ibjl c iki -Up a?- jUl ^bjl 1|15 j OljjL/s^jSl' c£j*^* 

UjJv^jSll ^ok ^i jl ibjj '*i* <Jpj U-Up 1^*-Ua> OUjJ^jSll 
Ji* Ol>^ jl ^1 ikiJI s-X» -Up ij\ji-J!jii\ k-jUl; iy**^ 

o-Ui l'..Ja«j >■ Ijo-'ill Ol>-^*S" Iftjrwij £k**^ Ok-y* 

ikiJI s-kk -Up (_!sLi^l J\c^-^l k>Li» A ka i ^1 -Up kjW-jll 

( jk ) l»jl JJL* iilkJ lj yjf- 0 _yyiil j?*j_ <• <-LpSll kiJj*A( i jki! ISj 
Y _p iJ = bkjlAi* iilkJ jjji* Ukl 0^-J ‘ ^k^y* Oljll 

i, jkJ i-*L«Sll ^.slilj 4 i >kJl ip^r* ( -p ) t a 1£” ( i) ) 

OJJjJj c **j ol^l ( jh ) ^jLj iilkJt o' Ukl 

aUI^JI ob-ji' ^y* - o' 'Xa> iJ?*-* "* c5J^i OlijJv^lSll 

-* -> 

o' U*J 4 (( Asj-^ll nj )) aJU' (j 50 ^-ljjl a k a;1 \ Jp 

OU-jJl! aJ^JI APy-Jli t OjL^jVl APy- ^ 5 * ( ^) «^»- —^ 7 j- lA)k 

jl ^1 t — (_^l —— r- X-iJUl (j 5-U»-l_j!l AkiJI ,Jp 8>l 

L ^ ' 

— apj~-; ( J*~’ aI ^Ak-jA 



* t ( 

4 JI *-1j jjiJl 4*ip jAlll y t aJa-U aJaj j*XJ A>wjl oA a> 

( ^) jU l~U <Jpj t *^a!I y £j~*\ JaIu jl a^C *y ^Ji ^ 
4 ( -P ) lyjx ll APy~* ^y* jjll jjSvJ jl AjV jjy^l'yi 4Py%* ^Aj 

APy%» y 1 AiVj jy£sJU- <Jjy£\lSll Ol>»jil APy- —~ ji A>wJlj 

* « t ^ 

(^i If*.* J OUyll d^A jl ^Jp 4 AjI^Ji ~U*« jUy J*J C 

aI^JI <m ~**J* ao U i — %^. J lj oVI^-Vli 4 ^pU 

. Ailkll j! 


cJj^ i*J j~Lj JJb c *^sa)1 ^4 £y**I oUjy'isjSll Ol>-y* C-JiS"bi 

Uuip <jV 4 ULc ^iaL IAa jl 4 l^lijjs^Jl y> l^-l aIa^ 

Ia*^- jl yiiCUj jjjl JjtLLl jU ( ^) APy~^ *LoaJI J>\pL OijjLA^viVI 
jl J^y ~- ol>-yll ij^rj Ia j-ip; yi\ jjttJj ^a j — La-Up 
( ^) ^/ M * J . (Ja**-' J^til O^A jl .JaaI l> ^ jjlj 4 ( APywJl 

<*UJI AjykJl Ol^'^Ua^?! Jj L> Jill) diii ^Jp JJjJIJ 4 Jaii 


. A^>-yil ASy>dJ 

^y* jySo A^-yll A»*J«L>S/l ixwjl j^ (JyJL l> yli -y 

, # A 

AllS^ (j Ajlf- V A#U-^4 (J,l^ AlCj L*a*j ^<Jo AjWJ A^ia.U^ Ol>^« 

A~ij j 4 JyLJIj J^All y*oij Uli li Aflj *ja JSj 4 OLftLafVl 


Ol^>*^ll ojA UJ«J*Pj 4 » l* A*^il_/ll Ol>-I 

AjS^ll y*J 4 3Aia4 OjIT \^4 Ol>^ll ^y4 ^1 j^y^j jl 

4JL& ip A w' i. /aJ ^ jj I I I ^ I j Ij y ? *' I 


j^^il y*J 4 aJoj—J l A-j^ll OlA>*jJl y Ajl)j^4 aIuL^ 4 y>*Jl 

« » * . . ( 
^1 jl jl y|t^ ^ * • !a ylflj 5iy?l^ aa^pUJI y^a^ jl 


rrr 


oAAj 4 AllS^ 3 tAJl *”^ d*X>-j 

Uaa. t djj^i oJ>^>-j^ 

3_j 1 A>-^iI (_£ , A?’-! 3 4js^«jy a£ j\i*j >)S JajLJl ^jjA>-U 4 ^J>-l*A*ilj 

s , * 

r^ ^UjjNl 4 juJ ai\ o-^j 4 ^^>-1 J JJ *> 

. US*”L* \ j £L* & 3aA> ^1 -Cp ^ r l a «.» 

.la*».) Jl\ 3^XI>-I Jy J& jy*> ^Jl <A^UJi l«A^ U*^Pj 

tjlSj 4 ^>«-Ji 4,.,». % .laJI l^S^>- ci **^5* 5-V>-j ^JS*”l)J^ 

t lw»Lj ">Ut£ iS^A-l JI^- U-Cp_j t Li 2j >-j M a»>-_jLI o!-L>-_j!I 

o^5l^ l>- U^ 4 {j$***0 1>" L*UI *A>«*w»* 

JCS j>*Jl ^\Ja^>\ ji 4^j^J a 5^-1 iljkl J»l 4 jL^jUJI 

{ jA 0 j^/aaW tOl>-^ll c3 ij-f-J l» J t djJiAll ^jl>- ^1 j^JL 

# t e 

(3 IUjL* 4jl^Jl 3 4jl 4 >-jAJ 4 4IXmA 1 (_£jjLll Lo ^Ju^iflJl 


. 4ju jlaji Ol>-jl«l 

^JLi 4 aj J&}\ oii 3 - 7 ^ J,[ UvJij Jj L*UI Jjl 4l^jdi Jjti 3 

^Jl>-1 3^* V"W"^* 33^ 3^ 4*>3^ ^jA i-Vp ^boU 

^ ^ (; ^ 

L>-j4 "^USvaXJ o3^ 33s£ i-3> 4 ( is* ) 0^^-^ 

* 

<1^ 4 JiwiUj ( ]p ) J5" Ol>-j^ ^ 4JL5^1 j 

l)ijl (3^ ^ 0^*' c5^ a J I^A^ysiwMj 

* 

<1$fjj 4 ^J>-!^uJl jy*~-^\ ^llajl l^A U^i*j l^. vj* j 

, (( 3^* <j^ j£* /i .a J1 

iflj^iaJL frlsAAil 3*^^- <u>-^ li <Aj ^-1 3 3a>“^ JToNl 

4p j^*j ^JaIIj 0^ A^uJaJl 3 clr 4 -? ^ li^laj 


YYf 



ipywo Lj yu 6-X>-j J5"" JJcJ U^UI J liil (jj 

ij-Aj lfU5"L O' £Jj 3 kS^ UWj 4 ( J? ) kk^kj 

* >■ # 

a*4a» ji 4 klAJi ^ If-1 jJJscJl jSOj t Ljj5j ^_/**»^ 

Jp 4 ^JaAj Ua*j b*k*j ^a£- Ol>-jU >— 1 i-AJ <u>-^Ll A»J^-I 

«Uo>| ^ ijljJl owJI_j i Ulc *11 ii>-^ <*jJ-l 3 J>-y> (J Aj I 

AOyill ^jp Jii *£-j~-J V*' 1 Aj>-_jLl OJ^-t APj-" 

— ap^w AOji <»-j^ JS" JUil ^.paJI Cj-j J-^ajiU JJ^Uj ‘ ^ 

4 L.^a.iL JjL^jSfl APy- 4 Jaii ( ^) APj~«J Ja^ 3 J^S" A*jJ-l jli 

. M JSsS" •— ■'W-^.1 dU <£j 

^JaIj l«4ip jty*^ j* o~i) *U or* b* ^b 

AjU c a—J lj ajJ^ja Aw»l>- iSL»j i aJI jJp * U < 3 .ail 

j Jlj t »U<k«Jl J*A>- Ul3il »LU (J Ol>-_y (Jp Ujjj^aj 

<jl lA >~Ak-jU (_jU — 1 ^Xii dU J* ^ 

t *Laa)I J^>- Vi Apy~Jl ^Jp ( ^) 

^k—US" 4 yM Okj/v£3Ml a3!Ap (j Ml e U-lj-A^ ^ 

(j _^i> (jl 4—j£ (iJU-ii 4 Aj ^lAk-P>'^l (Jp Oljj^SsJ^l u-Lijj 
j *L^£jt ^ jLj U-Xp ij>-j^\ (J-r-J V"^ 

UJtp j4^> V' ci^ J U~* ‘ uS- 5 ^* ^ a *“ £* 

. Ljl» L»«ia-»> (J*^j 

( Jii-* *yr) ^ j' lS> < 3 r“ ^ 

J** c a>cJoJI 1*7 ti' cS-^b 4i *; :^ 3 "" j* 4 —~J ( _ s $* 

Sj^p L-iSl br'j 4 j* 4 iU aLI» ^1 *r* > \.)' [ J*£ J*' 






jJI -V>-V>cJI o[ 4 Ol>*jil p-Va ^Jp \£y£ 4~JO 

iJLj-iJl oj^aJi ^^SvJj 4 ^*5nJI ( A^s<aJ j^J> l j&J N 

jl lA^A>- y* L»Ja.»-*N aJ li« cUlffjJ ojj^a}\ o^i i aIj-UI ^p otf C*-«J 

Jr* VJ j$*i <j' 9 ^* 0* ^ *i^J ‘ ^jf^' ^ J_j^' j—** 

4 A^*»* 4i^ii A-^liM (JjtjJ ljL>-l If-i (J*V*J 4 AJ-^U 

L$ lj-1 ^Jp Oj^rs^iSf^ d)l e—**Lll O^J *li 

. Silll (j ^f-l (Jp OljjJjilil l£"" 4 ^UaaJI 

4 4j j>d\ 4 jLiw^ll d[ 

S^-S"* a*>- ^Ll CJl5^ 4 iijJl ci^ 

* * • 

jljjl l^jlJb J 3_/ww» OilS”lil_j t jl_^*r»*l; U-Ljl jIjjJ jl -Vi^i *j*+0 jl 

<1)1 Vj^ jl iIa^ <■ * f ’j~^ > , \*j£ 

l£Jl£L* j[ t 4»^-jU i*j^-l ,_r*^e- J*- f\* d\S ‘ J* 

^ »L>^^^Jl i ji ^yLil OU-_jll 

e t * 

J>-l C-Ju* A+>-ja 4^>- ^1 jl ia^-^ v-J^* 4 

jSl 4 <UUl Sla>JJi (J aJu^C ^p C-A^JU- l^li <lai- j Ol)j^s£3Nl 

. jj^/^iSli ^^SsP (Jp C*£aj -tf ji*j^l 
a^>- y* iiJbil ci oli^/sSO^' J>s l^j 

( j^L*J ol)J_/vSsi'^l A?-i J& ^Aa y» yA>CZi* 4 <dll£ 

♦ Vr^' £)>* 

j^ps (J^la <4^-1 NjI ^%>cxU 

jJU -Vl <U>*^li 0-jj*> ^jX« 4 0^^ ci AiaA;J>^^ 4 l^V" ^ 

jl ljoL-^»L^ll ^Ia>- 4 Oj^laJl i^-jpl J jj/s^jSfl Ulf 



ijLfc <1)1 ^Afc O* **^5* Vj>" 

(^»-) i*>- o' Ji j* Wj Jij ‘ ^_A' (j^'j^' 00 $^ 

i»j u* 5 ^» M u& (* 'M ^ 3^7T ^-r- ^j’ 0 . kj^ 51 J^" 
. Oj/vS^S/l ^r* **A* t>* u^'*~’ u^* (■’") 

A+ffy* '****•' \^}y& L L^j-U <Cw>-jil <J 

^y» A«olf- ^ 4 JLJu* ^yt* OjLp A^J^-1 Ajlf-J' ^ li~£<> li*-* - ®*'^^ 

Li liU t <4j>JJ J^jlaU jLw* ^fry* J1A V** ^ ^ 

^laJL a^jaUlJI oAa ^Jix ojl/'^' 

49r\y N Li Si t ^.xTJ* XUL-«j t <aUx* AJ-^J <£j>- *&j+ ^4 

y* Lli js«J 4~Ju O-jjJl (j lu^Jj (->-) '^ J .'^~ <3 ** 0 *^ 

Ox*^lj oV N aUL- a*j>-^ ll <4ji-U ; Ojl^^S li 

t 0./P OjJs^J^J o£*> o /a -’* a ^ ' cT^J 4 (lull 

t3 Ojt/'^ % ^' ^f 9 ^ ® jy * 3-o ] \ <JOl>-jU l jA aL<*L* o' {£j* 

y* aUu- jl (JN>- t A^y- AP j** *AjO^- g- L^adj l 

c jl^il (J a#w?^ 4 ^ryu ^jJ V^J <£y>- APj—^ lj jy>rJl+* iljjJaJl Ol>-jl' 
OjL^iSfl a5^>- ap yv* ^ ^T y*»> J a£ o' Iftj j - va «i a^>-^ 4 ^jSv^ Vj 

. Ajtlist* AjOj Aav?j 

ot Uj Ujai t ( ) l 5 W! ^i' a>«.jcJ1j i^A ljjS*" 

il)Sl C AjtiisA>i AjOj 1 j U ^ Aj^>«-Jl <y jJ^P A x .,..l flj l 

Ijlj t O^>a!' j*+p\ iijAi o' 

*z£^ apU I^jAI ^*»Jj l^>«i4 L»»—->- ^^^p' 

C^$> ^l««^wU*'l> 0 jL/^jSfl Ij-U^j 1^1# t aUIS" 4^*^ ol^i*' c5 


m 





Ui 4 j>A£ j\& -^Aa" 4. /a 

<>&j>- <~*S' tjVxJ jj£~ A»A>cJl ^ A*j ci»[ O^/si' 4jlp 

oA> AA» OjA^k!^' ^la*j 4 -JIp iiUaj OjjjaJ' 0*^ 4 OjA^J*^' 

J AjA>uJl ^ Ap ^ IaaIL^- ij^- <_$' <j~^3 4 4Saj UA^p- 

o' ia*>i ^jiAili o' 4 ,>-jaj 4 a^'j p' ci (J^o'aaM 

u^aII J^l>- o' ( £jyj+* ) Vr ^ 4 *Mj^ v!A>«^jlj 4 I^As^ 5 ^jLw 

* * • ' . .. 

oApLjj IAa 4 ( -J& ) c-^li ^JjP O' 'A*' 

* 

Indeterminacy Jj-t>dl ^Ap _jl Uncertainty jjUJI ^.t*J ( ^jvJ-a ) 

<J (j^dLJ! ^^Jaj Olj_j/5\)S^ A»-l jjP sj^l VtA' ^*A' ^ ^*ib 
* * 

4m>-^L1 4 t Aj^-\ OAi IS" ^-* 4jl 4.L/a,aJ>' 4 **^\j^J' vJpLAjAJI i w*>w ? j'^ 4 4#Ajl 

AjA>*^ji ^Ap 0^ 4 OjA^S*^' < ^PtijU>-' ^Ap £Aj ^Jjll 

OJUtA; OAjIj ^jP U1 jjj <£^- 4^1 AjA>cJl ^Ap (J OjA^J^' 

. . 4jl# ( A5" lj U J ( -A ) 

4£^>* 4p j*t 4 J <jli oisai cj ii^>vo OjA^J^' UA^p 

« * * 

J>J1 4l£jJjj 4 eA^oAp lAA^ ^ 0?*j o' 4 bA£ UA »yj ®^A£ 

bjl y* cA^ O' 4»..m«mJ a^a>oJ' ^Ap 'A** 

OjlA-^J*^ 4-*aOJL cfc^y^-y* cA^nI' 0[ 4 I^^La) 4^L»p iiJi^ ^ 

4^>- 4j' Oj^y3.) l*Ajp l*' 4 O^A^^' 4^%mJL 

. 4^>-jl' cj ^>- ^ Ol^il O^l^i 4 K^yA 

* « * 

U-Iia* l uUwj 'A^j t IAa jjj! ^ Jjl Bohr (jjj ) jo 

^‘. j91 4 a)lZ^ 1 O' tj 4 

0^l>- j oliJj^jl j' 4 O^ 4a1^ Ip'^il lf»' 

YYV 



* * „ • . t 

aaLi£ UIjJI aa!^ £S- ol)jJ^Jl jl t <ub£ 

oU-j^* 01 ,j^ liA»-j Ui*j 4 olijjvSCl^l ^jp 0^ ^5 n£ (jjJ^ 

( ^ A ^ ^jo ) Cj lj i^J^a) I ^p JiC 4 *^s<aJL) A*>-jl^ I 4»» J&S 1 

Jjp ^ji£ l^t (Jp A*?-jll <1M 

l/USj I t;u^ oUip jLS> 1/ oWjl! J* jhp_^l_, 4 

. . (( ^l^il ^* <2 A . " jlail )) Aj jj_^. <a* JI j^uSll (J jI y ^t.TJ 
* * 

oWy c 1 a>-1j UU- IAp U 4jL iJ oU-_y*l c^pyJI ^Oa vljrf 

£>&U U aU;Sll J** o&* J l*Lic J& ^ai! a^UM iJUl 

0^ 0_J/^J^» A-aIjM Ols^yij 4 l^Ju tS^ 

lA ^jjL# A*s»ljM Ol>-y.1 U 4 ^UjSll (j l^J&£ 

g-fc^ 4 ^Ujl Aj^J (^1 OjL/^i^ JS"' 4 ^UjSfl 

4 ^UjSli Aj^o A>-lj 0^* dj (jj/^jl A^lii-i Ol>~y.! 

^ *S>y*A l fl *M i l i£f 

. . (_$iWI jlSU.1 j o' ol^L^dl jj* Ujap _jl 

. . (I) 'f~*w ULi^nj ^Jl A«»-_jll Sjj^aJl sJ—A 

J^»C Ji V! ^ Ajli ( £j?}Jbj ) . . ( jy.j ) . . (j>±>*Jir , J ) 

a lyi \^ 4 0^1) ^ ^Jp '>•> ^>f' <—jji>»xii ^|p 

Oj^oll iUlf oU^l ^iaJ lj-1 4^*^. 

^J » »»a> ^jA jy£>^ 4**»«i** 1>»1 q , » » > a>.».v«^. > »J 1 

^UiJ UU" Alil^* IfJU^* A^>»y.' Oj^-aD Aw^iyi AiwaJl j[ Jj Ay^Jlw g hJ' 
* 

Sjjj_^a)L j' 5 ^’ aJI Aililil Ol_jU>- ^ ^Uj ^Uaj ) 

•. (*w 


YYA 




^ m * 

U-U* - (Jj^l C-> jIsM jl jAta ij>\ u^s^»J ^-jUvj 

4 l^-J l)^ vI^'VlA'l ^A <—-...«.J I 

J^>- oLij/v5\jS/1 aS^- a^jka ijAJl JjUs jl I^L-JIp 

llll j*~* ^Ji£ C-Jlj l* 4*>“^Ll <U^A-l jl 4 ^Aj »-U<ajtll V C*>ljAjl Aj^jjI 

<Uj^I jl 4^L*il ^U^jSll JjP 4Jyc« jNl jj^£j^fl 

CCS 

Ul 4 oUAliv« jl *^*aULv* ^jp <lLiU*v« AJ^» 4 SjjJ' >1* 

*Xa lJU t3[ l^Sl AjO j 4^91>- <iyM ^A-l Ojt/^J^i 4*>-jU i«J^l 

j<U>-jll Ul 4 jl 0 o Aa l*i*£ l^jj ^ 1# jjryv* 

A>j jl 4 4j^- ^*3-1 JjiU** (j ^U- 5^1 J*b 

^\ft..^T.) SjUjl ^J>-1^ jjP *^J^l jl U*U <cSs«£ ^jAaL-AI 

Ja>-^j {( UJl )) 3 jAJI <j5 JjL *Xa> 4 jk Jl lUA o Aj^s>- 

(( j^*Jb_j )) ^j^P- SjAJl ^jU- <3^ ^ Ua*p jj^/^J^J 4 LJU- 

4*3^jil AAj^-\ 4 SjAjl jA-Xi 4jli l*J»A U-Up 4 ^^Jj 4 4*jl>v~Jl 

aJj>-j 1 -Lj j>- 4 *>*^ll <UjA-l j^waJj 4 (J^n^ (^Ua# J Oj^^J^J 

. SJU*- 

. . * ^ « 

4 OjAjl J>»1^ j^jL/Sj^J <^-y» <*y>- iSUa jl IAa ^jA ^ *SM* *J 

V^ 4 ^ ^ *}?*~~* 4 ^ - ^* ^j>- oXf' iILa ^w>S/| Jp jl 

cj jii^o ^aji jj/^)Sli ui 4 ojAji j>»i^ jJi iyi^ii is^A-i oNi>- 
4JI UUfy U L’jS ”"Xi IUaj a ^*Li ~<a'j>~ a! » Uaa1 1 

0 jy*0 li A>-J Afll 4 4^^*rf^xJl iSwl^Al \£ OjJsSsjSh 4^|U* 

(( tt 5 jj-n^ t aJU-I 4**^**^«Jl ^ ^^1 A^tUaJl 

9jj*0 ^l x£ lu^Jj 4 4JU-I a^>-^ ll \^jjy^ ^ ^Jl tentacles 


m 




'j >- I 4^**lAl saJU c 4*^U 

. 4 *^SiI 4 >-j-aJI ^^*4^ (j >;>Vl ^ LorSll m53>- (J^ O-UjlpI \^T j 

li 4 4J Uw | 0j \ j>- 0 j^fs^J l> <W> lA*1 O l>-^ll O-J S' o U 

Ol 0^ ^^1 ? aJLwV| Ai ytll ^Aa N v*^P ^All 

jlj 4 W*!^i c£^ ^~Jt cT* S~jS' OljjyV^jS^i 

^^ <^3 ^1 ^-s*>* ^y*JlJl 3 a j>- £SLa 

. U-uUo 

3 j >-J <jLw| 4J fu» A>-jj N L*AlP 4 j1 ^A ^JaAUj Ja*~Jl 

j^Jj 4 4*JaJI ^ l*j>- C«%~J Ol>-jli Ull/b^5 ^Aj ul ajVj 4 OW^Jl 

4 ^ Olij^^jSli 3 jS'Jb lA 3 ^ A^iflJl | » frd l 

c , ( 

( ^-j^iJ^a ) l*£ S^a^- \^S^*s Vj! ^jl>«A I A3 

yC 4 j L-AAaj OijAJl \a*XS’J 4 4*^«v*Aaj 1 ' 

« * 

A>AiL ta^Upj 4 jSi A jl 4 j^>*A \ 3'^' AiyAi l\j+* 4 

L/'P 0^» 1 Aa 4J^j l sr* <j^ Ij yy&\ A>-1) 

4 < 

. Ia J& ^ 4j^%£o 

I 4j CSS^y tj J>~ cA Ai>-*)U.l ^*Ai 0^ 

aSjA Ol>jl [S' ^Jl 4—«*Jal«ilj io \£y *~^ ** \ 

15^'j jl£* ^ JiuJ ai aikUi 4 

^jA *j>- il?Uw 4 A^JlSsv* ^ja I *-j^. C^mJ 4-^JaJiilj 

4 i^>*^Jl 3] 0^*^^ (3^ J1 3^-^ ^ L*«A»V \j*>j>y*0jj 4^^j l^J.1 oAa j*«^4] 


( cPJJ ) ( 0* J* Ji ‘ 

■ ■ J () Fresnel 


<4l»jj4l) ^ &J&. 

ji Jb*>li 4 (illjja) ^Jji ^11 4 5*S3\ IS3j\£A £JUI ui 

ijj~0 i3 V"^ ^ ^ 4 ap y'—u Uila»*i 

ij (_]•*!; (illjji ) ol^" 4 >l^JI I A* (jp A**! l!-^- SjS^* <UopLj 
1^^-liJ JT 4 A>t Sj^*p (3 5*^11 l^jl^-^4 ^ 

c t 

( lj£* t A la. .~,t o|«L~v* £sAj 

. . O’L^- wAj ^Ai 

AJLjjAii jy+Aj jl ( illjO ) 

ll-sJCyg* JJ t jl^il <3 ii^>w olpU^Nlj ol^-*s>J\ **L 

iip <3 <3 p-^>cj ( j'*3*^ cf ^ a ‘ ; * w * . ^ 

it e t 4 

j L/a £ > -\j lj-1 o-Xft *y^ (3^ L^Sj!** j**** ol C-Jjl>- ^ c ykl^lall 

* * * 

^fcl^lajt o-X& jlSj t y*l^lajl *ljj jjA* y^ljlaJl j^jb <jl C-Jj\>- 

e * 1* 

<Jij AiuJaJI jl jwjjIj C-w c l^-ip IaJl^I* lilp «l*aJ 

0^ ^/SaS** ^*Ap lj- ^li ( ^jl iSL-Jl d*w j c AjiIU^- <1 a>- 

Ifcj^sAo 0^ W t j^l^lajl (_$ ^ A^Jaij <*»**L*Sll 

ijj^> J\ jl L£c V Substratum j^pl <aJ? j J**; 

i jA iJp ^1 1 >Jl» 0 ^ ci i l* 1 <jjo 


• 




^ilp (3 Aj^L*Ji <dJ a J 1 o»Aa (_$ 

y&l^lajl ilp n* A~U~Jl iiLUilj 4 jUjJlj jl^il <j aI^C ybl_^lajl 

t C 5* J* 

4 Aj 0^ <UPj*^j£ oAftl-io 0^ aJ 1*X> ^UlS" lilp 0U.'.v?.> N 

|ilpj c <uLLJI AjLlaJ l ; oljjSv* ^ ol ^Uli 

OlAil lA> JoZj L*jl>wj U-Upj 4 U*AaIw Jlj 4 jb\jtA\ 

j£ 4 o j**j Ljli iUJI jjp IjjUaLJLC ^yu U*Xpj 4 ^y&j llj 

. a£*J 1 Jlij \£" olil ^4^ 4 j *.Jl oW' ^ C- 

Jtc ^ 4 C-^ £y y operators (llljo ) Jl 

A>*J 4 AjAaLJIv* ^\ — ~J \ aJLLJI AA-iaJl y -i?Lio (JlijNl aJL^P 

see c 

IaAaLU ^JjJl £^Jl aJuJL* ob ^L~j ^y ^ ) 

aJUuJI 0*>tA 4 aJlA*«J1 A^LoLsJ 1 (J aJL U ; t_j t I 

{Jpl L5^j . . . £" 4 c_*> 4 I ^^A A^l>- (( OJ^ )} ^\y \ y* Oj^S i jljil 

AA.IaJ 1 J Aj jli^U aUlJ 1 Ai . . . j»- . y^» , I Ad*_A Jp jAl^lajI ^Ip J 

4 ^ ^ 4 *—»* 1 jy^^i V^i yj y 2 ^. c/* aJjLJI 

* * • * 
i („$ <_•> I Uij t y I^laj \ ^ Ip ^5 3L* O tA> Ia* . . . 4 ^ I 

*_jjl | j^Jal <jryu« J\jo-l IILaj 4 J l-Ajl ^--^0 \ V^J u jjl 

. ^^IjlaJl jlW- ^ Ip jZ jS“\j ^pl iLii-1 aJL ki 

t 

3j(_j<a* i y^y L jl -Uj_j 

ISwl£J.I_) t ( ) Matrix £j\*ja*A\ Cjj^]e>\ t SI•iS" 

• jr* V' (jP^i^XT'J ) ( J>vJLr!J J J ) 

*i~aj \£~ <u!p- (_$iJI J—Jl jl ja 

(£jyjy ) ^L^lsb aJlsOj J* () 



Ao-Jail j a-Ulij l> g Jii* IAa J (■} t (./!^i*3Lr*) 3 ( J frJjlJ*) 3 

<j jl N l^l (iJljjj) ijlaj y 3 t Ulc 

c <~ba—Jl 4dJaJI (3 L>_/r OIj ijy^Lj Ja*Jy yhl^lojl \ Ip 

tJlJUli* Ifl^w y\£> j S Ai iiJaJI liJUt j iikiil vl>lJb-SfU 

iA*j *lzJ j* jU)ll — ul^il jllp j oiybliijl jJu> UU if-Lio* 1^1 

<ub£ l$*»S -Ui liA ; ijLLJI ALkJI j Aiis^l y 

01 ^jjfys^Jl c/ 4 cT”^ UjA/bli^ ^ c—>jl>dij 

l*x*« j^p 01 A;l*xJl luJUi IjjLipl (3 y^ljiaJl lllUj c aJLUslu 

. - * 

. 0 Oj 1 ^ l*j \ ^jA 0 ^ ^WMwj 1 P^J 4 I ^ Lp«sJ I 

o^taUili t UjUj -L*J 1 iUJl l*lc ^ 4~~~J1 (j^-J 

l^j^j .1 ~ p^jl Ajyiij 4^3L^jl 

t o^liUil aJI c-saOj U jAi ^Jpj ; UU" 4jj^>-j 4~*_z>- oUjA » xaIl 

* 

^^lil ^JOii.* 0 .1 c.%> ^ c jyu«w*JH 4jl5j |lUJl j-Lj 

^^4 U^f (J ~J iJl* j c 4l* iil^i N A>-!^ ixC ^ 

lui 4 J l^ub OlA>-Sh 4^v«Jlj 4 Ij^p bli j *i ^Jj 

j^p tjiyc* 01 ^Jy>C*«J.l O^liji 4 ^p 

? N ^1 i^-»l^>“S(l ^-T^Ol C-ojlS*" 01 1^1 ^-0^jl* 4 I^sAj 

* l ^ 4 ^ Jl>^l 4-ijL« 01 ^Jl oIjLxp^Ij 







4AJU1I jOaj 


<. A w . j «l aJ I ^jIp I -Aj j oNl 

AA^JLaI ) 4Jl<k*jl 4 J OliL$jjb l{- J»j» AAjJ aii { jJ> jtC* 3 

l^Jl^ LU<?JJ ^Ji i j^jP’ d.ilpjj Njl 4 iv*jjl 0 Li-1 jj 

. a^^JUJI Li £jU* (3 

Aitb 

c~a—jAaj lAl t l***J j (j^*ol ^y£ 

J&*\j 2^4 ^j+M ^rji aJI ^L> <* aj> j^UJl 

yiL* i-j\\ j>c+*\ a!?Lw ; -UJl 0 ^ ■— iiydl oUa JlU c—>L^N 

. i^>dl_j oAftliilj AiuJaU 

8 ( C I 

4jl«A>*U 4 >U . U £W2^ cM jA IAa A*JI>0 U l)j!j 

4 (( (_j~o )) *uip LiLUl U <UAI 4 ^Jj ^ 

^ UjIj ^j t IAa cJ^Lic^Tl * JiaJ 1 ^l*D ^jSfl 



. OUx.lL.yaJ.il AJU 0 ) 

* 

lJ^UJl gj yaal l ij Ulo-^l ^Jl iy-U -1 j»^JI ij jLj U C^«Ai 
*—*&• t/* — i (JJUj <ol Uixi i (1j1j»-S/I Lyilj 

(jVl Jp*. C-L |1 j t *L j~i!l <j a^J iji >IL J 5 y JjiJl — JiVl J Ijjkl 

* * 6 
i..*aa. > - iyaJl *Lj*a 1 I o[ jl ^waJ aJI OlJjjJI ^b>* <jl 

. (Jw’l'tllj JUjj'bll *^h (1 <jlj ( (jLyJI 

. * * * t ( 

Uj 4 ijl L^Ll (J*i ^ jAl^iaJlj -iaA* ^rj ^ lu^J j 

1 1^0 Ij^JI (Ja-yajJL *la^Nl ^Af- j LiJI -li ^LJI_j AA-LJl jl ^-lill ^ 
^JLiw J jJl JJ*j! L lfi>Jb oi Y,W W'j 

jl 5 " li[ Aib uij 4 j*^aU aIuU OlJ^ <Jp ^wajcuJ .1 oU^Jl 

ci j'^Nl ^jy4 ^Jl ol^Sfl SjP^J ijA 'X>'*fo i ( j-w LSLa 

4 jA*^J ^ Sli^l 0*bfc l* i.^ 5 jfo ijl *Aj 4 aJI^I* 

s* 

? Ia>J*P J* '^‘Xl AU*y« 

jA ^UU A^L-Sfl OU^A^l A>-1 0^ (^9^^ O^aII (J A^JaJl «-LJp £3 

I O^j t 0 *Xa ^J^p jy ^ 9 ^ol£ ^vwaJ 

Vr ^ uJJ*-b b^K£ ^ J^l JS*"* t3 ^Oj^l 

c ^Al^laj! tJflI>- j* 4 *i\j!i\ ajLji^A ^Jp jl U jA ^Jp t L^ - 

* 

aJ y^\ »Ai c <—01 Ua -3 4 ^js; Ua>* IAa 

; ^Jp UJaJu jl N U^i o'ilj t JlSjl ^ jAdjl ^j-sA; 

t <AjA^~l ^Jp ^ J a .u jl AS^bo 01 IUjI 'y ijj 

. <a* 2 ^-\ j*j?r ij* 5 ^’ja ii fA vLlU J ^pj jUa^-bj 

(S^ Cr* ^!j j'frk'd ^y* c/ 4 ±r* ^ OVl jK) 




l.iji tj Lj^A* <jj^J jl 1 (j J t A^£A> jl U^AP wiaJU-J 

j^I oA* j^w 5 c UJ^AP cj (3*^^ ®JI jp* L-jwi* o 15" 
^ijl lj.l*j a^I?*- aj^p li SjjyM ^11 jl^jl ^Jx* jl 

J*A>* ^j> Lj^AP C-i>0 j_^J jl Aj AJ*^P Li ^jjl jl^jS/U t aJ 

iiU L>^£o o^-a* ^Aj c J-j jita LS^hj Aij ^l^ij 
. <Sy* V"* L *?Jr j Lo-j- Vj t ^l^>* 

c/ 4 £^"lj (Sy ^rji ^ ^1 L^jlj tjl^$l ji La* (j ^naaU <^^JLj 
^A ll iita j& t L^-^a jl LJjd*J ij&i ^1 jKxiSfl jl ^ilcM 

oNjl^-l JS" jl Lj O^J^I Aij^bi"! *ljJ*Aji Ax>-I \j* jl C l£L)lSCil AwL 

j^ t ^J*LAj (jl ^JJi3 AJ A»^*jl^** jyfi ^1 ^oU ^ 

ol»*jilj jl^il ci £A> lyl ^Jp *’L-i*S/l (jl a^^jI ^j» *jy** 

jL^lIj jl^ll ij £A V A >u J a JJ AolfJl OLiwil (jl lj>^» £c*AjI 
l*y~ A^JaJ J ijl^JI oLJUjJI j_^5sj I-Ia ^pj <■ Wr* 
aj»A ^ia> (jl JlyM (3 jij ~ IAjI L^£ ^U t A^Sfl (_^l Lip 

Oj&*> A*^i*jl A*jj<«UJ ^UaJI (jj.jil^ L (JuS^ ApLil 

. (w-^>«i A^Jaii A-^l)i“l LjI-ULL* ^Jj c A>uiajl ^Ia>- lA>l 


I 4^-jll fljj^xilj Ojj^lil 


4 U^A«J A^^A« (jA » ...« iaJ I a 1*!S"Sj^a ^Up < j M « ^»P^JL 

3 jy*0 L$ ^ (.j 4 j>* *—•*j l^>^ I jy*& y 01 L***j (3 (JI j L aJ I 


^yJl li* ^jA (jr?&~ Cj9jy^ L*LI Aij^i-I «-Lj^iilj c 

(^1 ^ i a,:.^J t oL-jil AjJ j ol^^JI a#J (j L^lJ>-l 


rrv 


. AaJj3“Ij 1 ) jy£ <jt 

UL^Sf <Jp iSj&i ^ <J|^*4"' t 

^JJU-*** AX^Jj 4 <L*15^ AJUA^-1 If-f-1 ^jj j * ^\ lx flL»»»C 

c ^ # 

j/ a^L«*AI ( 3 ^ 4j^L**^Ll ii3 «««^ c t*Jl>- ^ 3 *-^ ^ ' * 

jjjis^* i a . 4 «««* oi <jp jty*^ ci 4 

aJ Oj&^i oU-Lil Ul t Jl&sSll Jic Mercator 

^ A>0a^v* ^daj (Jp Lifljlj>- N 1*0 l*j 4 A>u»^t*^ 

li-Cid A*j»Aj ^Ali I 4 »—o~A* Jl* c-C>0 c 

(J A*^|9_J ^jSCc l^All 4>* -^‘L^ 

i. . * * 

A*i-AJ ^*iJt 1 ^$4* 4 Vr^~** ^J> s<a * ^4^ A^JaJJ (Jpt oj^saSIj 
LjS/j c Ujap ^Jl A ^JaJ 1 ^jp ci t-Uflil 

4 pCs^jl) U$jy^* ^*wai Llli t iJt* 3A>“lj $jy*0 ^*j) ji ^j a*<*** » ^ 
U-AJ^ 4 Ai»Aj Cm A**^l>- «Aj-^ (3 tjUPjJ Idij (_£^>-^t 3 ^ U®lA>-| j\>*Sjj 
Ait c-J *fu lc*> \J>j*- c — .**Li (jjJl A>t*>fc*^ 2 jl a jj«/ 3]t ^Jp Ljt«A*AL vv< 

^t<A>*i*wtj 4 ( 3 ^t iJ^*^ijt ^vill) A^-*«*>«JI e>jj *a} \\ ^ t-A?CU*t 

, I J^Jbj 4 S*Ls^l**Nl otjrjjlx] Cv>“j^lt Ojj-sAaJt 

I^Avp j <jt ^plj Ut*U (J wUjl AjuJaJl O' 3 *'? £*3 

0t •wjf' C->Nli-t Ji* (jj 4 OjdX* ®J3^ Ai-Vj 

i * * * 

— ji( — ^li t iL-l* ^j£_j iiJLS* oU^Lim LS L)UUii \j\~y-\ jtUj t 
L ..£ ■ ^ 'b/ ^1 A ' 0^^^^ **j&*2~ A^uJaJl ^1* ? 4aJs^’\ 
OljAiJL; JaJb Cj&f** 

4^>-^ll Sj^dJl Ul 4 Cj\^JlH\ uy^j* 0j^> 4 oljlj^- 


Yf A 




jp J&»\j Ja£ ^Jp Alai* JS^ U» 4 : J^ii* 

. IJi ^Aj AAjL-JI 

<L«w-l*>Jl Oj^aJ' LjU^- ? N ^l Ajji AilJji-l ^Ja 4 ijl} OjA }\ 

OiU>-j aLj^ <Jp Joii ^ju «-1 j^4 ^J1 j o^lil ^>* <^U jllp jp 

o«Aa LI ^ If-^ aWL*w LJ 0a^>-^ ll Sj_^a) 1 1*1 4 (p*Ao N 

. .LlSll 


g ft * ' 

1*^*1 / -io o' c Cjt^^ ot^a# oUaa> Lao^^aJI o' jU*j 

OUlUC^Tl U—shj 4*^-A**Jl SjjaJU 4 Aflillj SjlUil jUaJI Jp L**J 

AaJ.} jjp l^l CJ Oij 4 «li-l ^JalaJI j ULU»lj ^l A^UdJl Aj jl^j 

— l^-^P ^-^AaJ 2^>-^Li O^i? AJoUi-i ^SxJl Aj^la; jl <L?-jOJ 4 iUlS^^rJPj 

JjLC C ~ J A*>-jLl U1 4 £^l>»0 \r*\ ^)l A^il ^Aj 

^J1 WL^li <JJUi-l ^ La' ^ Jj 4 AijUi-l Aj^ loJ 

N a-5^11 oj^aJI *aI_^oi> o-La ^pj *• L l^-il^* jc*j . l^ 
(^-UdJ o' A - » — —l 0 jy a! I OjI^Oj jl L/^“ ^ 4J^l«A 0 _^j o' ^l 


* - M * 

OjjaJI <t*OjiJ ^-Ul ^JJuJl Ol LJ^> U-Cpj 4 4 ^-Uaj J jl 

c->j*P jjAXj ^ Lij -tf £^Jl ol ^jA 0_}£-> Ul ^ivv (Jp 4 A*>-jU 

Lioi.1 <1)1 c.- w.a11 ijA J IaL^S^js (jjJl aJLX*S/1 J^y 4 Aa.»^—, > x]i Sj^aJI 


. ^ J^l 

^IITaLa Jp JaTJ AaJtil AiUail o' (^Jl A;^laJ Aa^L^SI Jy\yii\ Jw 


OL^jjpJI ^jA AILa ^Jp *^a) 1 A^*ji>- JJ* 3 ^ U-Xp 4 <UlS^* 

4j j l* ^y*0 j)' jjl>Oo <-*—**s>Jl SjjaJI oli ^ ooLdialL a^-mJI 

^ ^JL* ^Up a!La Jp l/b uJjJI <J ^l U-aj o' t ^JJUi-l 


rr^ 



01 0**L*/3j j y * Aj 01 ^ Jjy ^ ^ -XA < j^Jj 4 Ol^J~l 

• • 

(jjl b 4i#l 4jL-^ AaJ IAa Oji 4 4*4>A*ll i^jj***3 

ijJLflil lf-l I »—*>Vl Aij 4 l^v* ^-U«*j tj $yj> v^j|*iJb 


tj 4 cJI^mJI { j£- (J ^ V'^J *-\jL*>- 4jl>“j J 

4 oj«*JU C*>\jyji£' £U*S»Vl jy^ jt <J*LLl Uai-I lij aajjUH 

J (3j^ ai>«JI 4ij»U<ail (3l Jb -^ a' -.-*$ 

. 4«*%»***>d 1 o j^^St) 1 4j ji^Zj fcij I «-\j ^ Ap 

Ja-^i o \j* Jp .^aH ^ <*J>- .la,2 —J U-X Is- *>^U 

Jaaj JJjJ cJWaJ j' Aj^lc>JI ojj^aJl 4 ( ^ A*\ ^ ) 

<Jp d*t~wj 4 *lj\ijKA Oj*k ci *J<uaJ 1 jX <jv>* (J 4 A./7./3ai\ 

*&r\j ? j£ ^1 olJ jj^aII *-Uii j*^t: l£^ L - • jy^ 

* » A 

i*A*lp a ijL**L <Jp 4 ( * ^ aiS 4j 


jjjU y* <I^L> OLjJ ^y>jCZi » Aj\^->- 0[ JUi — j-UJl 5jloj— ei[ 

• I 

<jp ^U-5»Vl \jjy0 W c-JjL-'b/i ^JiZjj • • 
ci[ ^Jai ^wuC j-AiJl ^-n^I 4>l 4s*w*J 

0*A _ .« ^ aj ^ L* Jf'lilj jJill £*»l 1 ^bpl 

*lj»^]l 14 a J a A m o (^>- l4a!o j4>-Sfl A-j^Ll \^y^x Jl ^1 >yo 0^ c o jj*oa 
t Xj» klili ^_j t iUlS” ij*-!*- L.UI 4^j . aJLS’Ij ijj^ail ^jA (Jjjj^adl 
y ~?jf' ^ (J< 4 <-j (Ji cl>l4>-Sfl (J *^>Cj lolj ^<u«4^-l 

. 5^»U*I J4w V 4*JlZj AyJ (J L4yc« 

• , * * 

(1)1 (J(j**^ 4 »ljy4^JI (Jp Uil (Jf- (_}4*aj Uj 

IJa ,j^_j t iJl^S" Ol4»-j fi*A jjt- j>-^/ ^ l/lj ^jisJ 


T* • 


y 4 a y* y^y *l)^£jl jlj (JlXiol L! jj\i V 

t ( I ) jtj£3l ^J. \a . /ij l*X«* 4 jJJi ^JaaJ jl y~J V Ail j^JI ij jiai U 
4 jL«jl (j^ ((—’) 4 (j^ ( 1 4 ijLL 0 -A ■ /?'« <jy (^) 

(j Oj£j jl £tyj Aii ((_j) 4(1) jlij/SvJl ^ Jk ^aj UXp jJUiSj 

L^Jj 4 jLJI (jj ( <_j ) 4 ^pxjl (jl 4 . ^Ai**> ( l ) jl> (J^aII Llpllai^l 
4jj«ii!l (Jp 4_l*j*Jl J U ( _j>- M <4>Sf 4 (iJJi ^.k:_J J^aJl) 

,j<* jj 4 41* U-j>- jl-ilJI jlij4?^J')ll 1^1 ^jp ^aUadl yt- jl^»«a UlT 

Ij^-I (^-1 ^Jp U-Ak*pl (yj) j ( I ) (j jl ^aSfI 

(j|jj4>- jlijjs^JI j_j&J ■Aj4»- ^ J~^4S a4v4^ JjI*» (j^ ®j** 

4 -U) ( I ) a^JL-x (_giJl JiJaJ' Jf- U»Lj IjU 4 ( j ) j ( ^) 

* * ft 

jl ^*k~JI 4_jIj^-I Ul 4 ijy-j a] .Uj jl ( I ) jl yk ^jjUaJI (_j|^sLU 

4^* ‘ jL-JI (jl j\ C#t \(jl Ul 4 _aUj ^( I ) ^Ul Aiil&u <w>ji i)t> 

* * 

(j 4 —»«.* * ) ap yi)l o-Ia 4(i)^l (^)j(l) (In V) 4>;lk> ^Aj® 

. UjAP <j ^ Jj i*^kjl 

(jl *AjJ>«)JI ^*^p ( _ U~Lp 4^*^" A-*-v«**>jl dj^^il jl jjk t£yj 

4 A*~kJI (jl jkJ! (J LlL^kl Jj Ax-Jail <yp\>- C J ^ 4 <UjJaJI 

4 (_£jlll jlUJI £j\>£s a< jiJI (3>Jj UJiP Uaii-I (j ^»C 4..«..~> > JI Sjj^aJlj 
4_3 jj Olij&l «jjk (j NjjJU 4 ^UjiNl £* aili.1 (iJHj (J (_gjl—j 

AiUoil ^JU!“I (J^"j[ 4>fk-JI Uf~~>> 4^1 J*5* 4^^ (itlj^-Sll 

4 aJUIS* A<jU«»- (jijj* y* j j£xj Al^ Aj^>v-J(l jl (iJLJI (_jLo- (jl 
jjj jU sjlil (j #yu y>^* 4 iSU* _jl U* y*)j y* j 

ailil jl; ^pJLJl U jjv N IAa 4 Jaii l^illaj ,^11 oI^Ia^JI jl AallaJI 

m 



— ? AjllaJl y* olji ^1 AjjU Olj^ C-Jl5^l *■ Olji y* iijyCj 

y» Sy+s* y* j j>Cj jl »AjN jJ~Jl iJ li*Xw^j jl> ^**L~l)l 4**w 1“^$-* 

. 4jA*ll 


d«ab«A^” < U A««J 3 


o^ jjy >^aJ L l^-Jp ^aaa 4aJL>«U 2 l*dJ 1 I l-Jl^^^ 4^1 blj 

i ( eet * 

^*A>vU«j jlj ^>-1 livAjb jl L*l*j ^^JLj jl lojl Ujl (Jj>- * (J'*^’ ^ 

0U>^A> dAA jp* j l*J I^J C j^l 1 ^**A^c£**j ji $w\j j>~ 4^A***ii <_£:>L* 

I ^UlIU*Nl> J£**J AJUPj ^A]! 1 -Lj.1 cij^l 4 

t oJuS^I *V^' <j* j* J>o aJ* c probable reasoning 

UJ 4 AA-Ji>«JJ <._>jiI j-Uj aJ*^ (, Il*UI oJ>j>-^.I JjI^JI 

Stj^Ltjbi. Jl y ~+Jl 1*^ ? 4 aJi>*JJ y& ^JjI»XJI <_£l j^iL ^ 

* ^ 

L*^4-^*Jbj H.Jeffreys^t>. . 4 Jsu*Ij.> ^j^a^-yl ‘ '>> 

(( iW_II (J^- sjjUaiL » (_5»-~; -ti 1-* i_l| ^ 

j£j L. UUi jlL-t, t5' eft jr* ^ -O ‘ simplicity postulate 

’ t c 

. SJLiJ-l ^ji'i/l _ys '^lawl 

# , *<!••* 
iUJJ IaLSc* jlS^<l)[j h,.~.i <u«U ^y >Jjjlxil jjj-ii ( Jl£ jl Jjls'Jj 

a t , t 

O^ Vj t At#- jl >**J' ji jl ^rtr'S ^Jj' j^y* J <u ' 

i JlSjl & JJU j4» J* &UV lj \i*r illc ^ L 4AP jl 

i^s<uJ 4iJu- J5"* jl ^y>y&ij t jiUJI (J a^u* ^1 jj* jl 

, I Aft (J 1 ^ 4 ^ 


m 


VY 'n - 4 \ S ' j* + 4 (( ^;U 4&U I) 

Ja>- Ojp (( A^jll }) 4J*A**J' Oj^J (j 4j' 'Oa^j 

. L^p aJLpj Y"\ j i>-j.i VY J_jlaJI (jJlij \ • j i j ^j> j*)' 

I Jju;i ^ Ji <-=- oi ^ y-*. ls^ j 

( , t « 
d)l JoJb klo^-U iJL. 4-iip i»_o-U<9 t j l 5 0»-l< SJ'i 0 <y 

C S * - 

i>_)la>- JT o' jjill jJp Ja?- , >L» t £fJl' j■» 'jOi Ctui&j 

o c # • 

j A • + iIa; JjUl i»_jk>- JS~ jlj c ^• —_j ^ • +ii^< £* 

A^*»***j a*jaSj j ^lijSlI oA a ^v»^ jI jJJ^ Jj 1> jli t ^ A* j 

j lXj Ajj c aJLaI* aLJu* SA^-ljJI a^jLJJ a*jIh 1I ^SI^Ll jl 

e e . . * 

4 aS"^>wL« *-LwA»l ^Jp jr* (3 ^JL jl) 4»**%A*i AAJO Oj y^> 

? * 

(3 jP ^.lj ««.* J A*£ lu jb l3i l£ *■ j I A^*** U Aipj 

Jli eS*' 0 ’"! j>l* 4 US^Vj ULJj i_r*^ '-U o' |*Pjj ; <hj>- 

(J ^VA + ci' 4 ^tSfl o^-l ij YVt + \V* + J_jU!l Ja>- ^j» ij^>cj 

^y*** 4 j VA 4 ^ il^>«4o o# 4_Jliil ^Jl 4 J 4 

#= e « 

^tiio ^ia l ^» <JA*^C jyi-JI ^A>-1_ 4i IsAolj 4 ^ 0 *\ Syhll? 

j# 

iS^-' 8-i» 4 jue Ja Lji lf-^9jP J*»j U-tP- ^_jJI (J 1 <j 

^ t la>»il>0 JO*Ll Oij 4 jjPj*jl JaaJ i'jijl; j'ijJ 

• ^* l/* 

OjAl' A^-JaJ' ^ jvP^'j 4 4A33 cAl'ji 4pL/> (J fcjC«JJO» ^jf ljl» 

4 Jj' ^ 1 4 IS^“ ^ 0 A^>" I AJ If 4 I 

A^o--%w^ U ( j>» ( jA*** ji Aj\j ^L~o jl jjAo 

^Jsl^u«j Ajj>“ JS" A>fcJUo IjJo jl A^Slo»v^ ^1 4 ^^Ju-*^jl I^A^P 


rtr 






jj O^ OjjXa* 3 o-L>-jJl <»^>cJl Cv»l^ l* If* ^Ujjl 

A-XX»o 

*~*3 J ^ jj^.**™- J*Jl ^yw?j j| j*a£> j^*AA> 

4 AJ-Aj If* ^*AxJl a^X ^*A-f^j *—->l«A>*Nl i j-^j ^JXXS 'I Xa] ; UlX v._ .,.*L^ 

4 * . e 

^ Jj uiU?l liy j^x^- i*Jo o jye <j\ b\ ? dlii Jp ol j Jb v w 

. * - ( 
c i*^A4 ^p AjLU ^1 i oj oj^aJl jV 4 a^ S^Ajli V 

I ( ( I 

. jl Q\ ^lalw 'V 1 *Aa (jl ^jfiJsAi 

Probable Reasoning 

* e 

*Sj>Ca ij* Oljli^jl jj*\+0 ^9 1Jsii <jI t AiaJLJi o Aa -Up 

aa3p oAaLmII 3 a*J^ ^-Ap ^ ^a 

OijliNl jX^xa oir 0| eiyu ^ j ^uJ*l ^Jp Ij^la^- i!l3-l 

t o^LS^l Ai ^4 ^jp \ Ajl^*l ^jp jvu l-i^J . N ^1 *Sj>£a 

<3-l^ ojs ji ii*AM ^ dJar j}Jii-i ^UJi 3j t aiLa>- c-*w ji 

* » • c 

AjJS^l lii Ul 4 fllli>- 4_jyC—j JJlX~ll OlAftliv* AjJCi li| <oN 4 ^ 'j» 

* 

JJa--< <jSl c *J| Jji! j! ^ U*5U»I jjS'vw ,jU J..a.~.~.ll OlJlfcLi** 

c£ JajJ4 4JL (_sjjl ^UJlj 4 iJLJI OULl^S'l <->.j CX lib 

^Jp 4 jftljlall ij* Ajfliil AAjii-l ^P li^l *4,^ 

^ ^ ^ ^ B C 

Jj) <JU&-\ A^ll? U»jy *A>-*Av 4 ijjb ^4 Am j 4 _-a*Aj 4_^All ^luil 0^ {j^ 

jlS^Uj ^ <Lii-l ^je- #**PI IJjI ^Xj 

t 

. LJp j* I _^i 4 (_gjjl 

AjJIp <J Ujbi* jJjijl j«ij s~Ua> SJjS^Vl <jyjk.1# liiii ^«_j 

Yt t 


4 o-i^TNl jliai! ^ Lljl t*_JpNly 4 oLi-l 

(3 yiy^J ^yP J^.A 4 iiUA ^y^wJy 4 *W? ^|p Ljyl«V 

O^l^-I jjijbj bjl bJl*ol <3 ^ J^y*w ^ Uy^J^ |»^ol 

. Ola/L- V 

, - . e « e 

<u<?l>-t ^L*ilw>-|j ^y\>jl lilj t lu»JU5^ i-AA ^J*ui» iw^^vXjtllj 
^tyjl A*>-yjl OyS^ A# (Jl uJypt V Jp jl 4 Ja4# 

^1 — solipsist b*i lili jyi o'^U-Sfl 1JU Jp Oyv>-l liU jy£)l J 

^LTli Oy^J^ ti ^gptyJl A*^yjl 4-^ U*s*i ^+0**+* 

* * . ,, ^ • , • 
jXj 4 V^ 4 l£ y 5 ^ dbp^ (^jy>* <j£Jy t (^la*7 jl 

^y^L*! ^Jp ^*»JL*>j o^ o[y ^L-U 4 cZaL*L**>-| y^ylc 

(3 OLjIS^^ y& ^y>-Nl •■1^^i oAa o[ 4 oA>-y ^j> 

e ^ * * 

Oy^j 0^ bJUl 4 <U\^-j! OiyLlP jIj jAj j\ L^aty u[ t«l 4 lAyAy>- 

c * ft 

O^i 4 y>*Ail lAA ^|p jy^ i«lJyL* <jli 4 4I>«JI <Lj1aJI L^A>i« <w*l>«^’l 

( 

. A*lj iijp ^ (1)yAwt* |*-A^y57y 1*AA 

y^J 4 AjL>- ^yj 4 *J\<*hS»A t^lyUlpI ^J 1 *'' 1 * b ^JlJ I pipy 

t SjlcM (_£j*Jtjl ^ i^*ol' «^<aJ( (J <JaJajl i»^lajl- <L»-jL' JljlsSll ^j-*A> 

ft 

Oyly>- Ajj-yi <Xj> bA^yj***^ ^y* cLjuJ.1 •y*ai\ JyP Aiy^j ll 

« • 

J/s^-yyJvJh olyi ijlcjl (j y^ OyA{ t Ajyt* \ • J* • * 

ft . ft 

UN lJu Jp JJ^ iJbfc jy>J jJy ( y-^Jy c iyt* ^ * ,• * * 5yl j>- A>-j^ -Cp 

^j^jy 4 iiJJi ^y«^ijl (3l v—j'I a^AJI lAjI ^yj 

4>-y»Aj aISIa (yLaJ^l <i)j^o O^ 

t • 

J/* ft y4~^ t AjiSs^Nl fijjb jjy. 0^ 

no 


• ^ j-La <jU|l <_$ >jJ> 
U*i_^L l^^lS" (JUj^aII^ i-jyJLilli ( ^jjlill ^yJu (Jj 

Jill i/L.5UI J44- ^iil ji jlj t S-LS^I O^Ji-Vl V J^l 

* $ t e 

(ji w^U^ j^i a!*1j 4 Af^i-*** 4 c^IjLxpI uaI>- ilio (ji A—*i*j ^lt 

ij*^i Oi ci cl) o^jAi Ui ij£d\ o-Xaj c aS^w *l~ii ^lj AjijU-l 

I*Xaj 4 Ajijia-*l <^1 Oxk—il Aslaj^>- — ^A* ~ 4 ^A* -I-jrbsL-i 

jr* aUL- jl jiUJl (J A^J? *lJiVl }£\ jVl jwU, <jS/ 4 Ijb- (JflJjli J al-h.« 

; iVA i \Vt 4 ^ V % I-A5C& I^aJ Jj* AjjL-i* Ol jj ^Jp OUIyiJi 

^La> AS^>dl AlUil j^ST Ajl A>-Ijj JljU Aj^Jj 4 ... 4 WA 

*-^ j^i o£-^Jl { j^j*i\ J?jla>» -Up J <ULt^la>. 

^pl>- Ail^]a*>«Sll jJ* (J -Aj £l*UVi JJaj 4 OjpuA 3i 

ji U-Up Aj l^Ji 4 3 <jjP i -Up j*+aj j^iaJi 

•Xjj aIjIa A>*jUj l lflU — j -X>v*j AU?j^£ -Xi^- 0 AXj i^isL-^i j A-*—j 

4 (£j*y Aa A> ,jA OljLll jstu\ *LJLm t ill jf- !.~-a~— I 

. iJfcu ^ 

If-S/ 4 4i^U^ vl-ilS**(^jSll (jvl^iiJI li 5 ^ 

4 A l »«* 4 *a1>- V^" Jf’ l^'fl*"'' ^ ** 0^1 ^la< ■■«♦ ^ 4 a5Aj 

P-C*j ~ iSJ^ rj* (ii J- ;^'—^ iai~ * j* ~iSj^ iUU- j* <Uii'l 

IjAj t iiiUtfj aU.,....! cryl_j» OilS* lf*jS” 

• ( 

4 cryljiJl ijlijl jl Jy*~“ OI Jill; (_— Jl 

qyl>iJljl jUai^ <J y»j ^ a jl^> (( j^S3i p-o-va> )) (^i jj*j jj-uj 

(J-^i (^ 4 ^ 4 ji iJji lu^c j! ^jJI aL 1>JJ U c-^l Jsu-oVl 




Ja 'il oLwNl ^ (jlj jl jUaO>-lj jl — SJidl djjljill dr* 

^SU* JJ*A) (1)1 U-S^hJL (^*XspS/l w odjjlo (Jtil (3j i < W ..,;lfl 1 l 

. U«]a~*» (1)' ,j^ \)£ 

; *j\ IjCwjI Jas»-*V \pT ij*Uaji t ^Uii -uLii-l 0"5^Lii.l j (jJJ-ASj 
—* A~*«L»*b/l (l^jl_jiJl d)l A*JaJI jilp -A^ f-dL j JS" JAP h 

g a 

^UoJI Li^j Jsl>-*^j 1«*Xp t 

‘-ajL*' Jl <u~d ji V U t dr* ^ (j c “'^' 

. ((dr^ ‘Sr^^ <-H £^Vi ^iip J«*p 

— 4*~JaJI 4jL ji? £• U 4 yJL^j 4jL*Ll* UjAP 0\ N lAfcj 

ji U<ajl Jj — . ( i i ,j<p ) j£~JJ i_i(3**^V dc*~i' ^>*.) 

a 1?L-*J1 <1M ^^LaJl dJl*w A^ylaii 

J^sM Jaj 4 Ja^ 4j\j 4*U (( UjAP )) <j* <*u^aJ' j 

— ( • 

. SlsL-JI ^jA ji- 1 £_)j (_$l Ali>-tA» tjjiJ ji 

The Simplicity postulate &LJI Jp SjiUail 

t l.^ar.- Nl <(1>-JJ ji d)^ t _^»-l l-Av» iJl>o[ l~ip ij^jAi 

t ii»LJI |JL» jP 1x1.1 IJa t 4«i~Jji)l 4-l^dil 5-»jlf i^l (J** (_s*^^ 

lo~A*« Vr** dr^**® ^ dr rr^ d r r V * 1 ^ -^ iJllA d'^^° i**AA*# 

t iiiPl _jpi _jaJ diSl 1^1 ^IjUl (J^ ‘ Ja—j'Vl IjAl) IJjap U 

4^l?»- 4jl>»5*" ^ 

. ajj^yA^LlL Jl^Jj N \ % ^? A 

Occam’s razor-entia non multiplicanda praeter necessitatem. 


( I I < 

t Joaw j! aJL jjJJx* jL** iltjfc 

tS* (_£>i)l Jlill (jj i ytfW- oi* jl JjV ya^l 

i)U CJ& ^JJ J*AJI jJ*JI j U ( dli iiu Jl* V 4,13 
Ji* 4 Ja>wSfl A«j ij&y#jib\ (_jI jjp l ^i>-lJl oUl yj i_jiJb»-l Cj^/U- 

<jp yJjLJIj jJjLJI ^aj 

IjlJj tali t vllijj S^iT<L uI ^Wl ^cj jljj 

ptolemy -uwij ^aJ! yjlJtdl JW, oljl-dl jp j^ill ^IkJI 

4»Jj (J >—J~Jl o* j*t^* c£^Jlj <—>_/JI #JUi>-_j 

Jj>- y-^-i!' ji \yj>ji>\ iliJI Ji 4 <L*lS"(jj£j jl& 

jj*W l$j*I J^'y* Jj 9- '~r^ jj-^> u^- (Jp 4 <3 otJI 

JJUi-t £• jii V Ua Jl lj-U>-_j l» jlp^-j 4 J_j>- ^js^ll 

jlj ~ <ib* Olyl-ta Oljl-til j^Jci \jJo~&\j t 4iJj 

oljliJU Uli jSy .1 ci jS^yU X> 

> i , * %. 

V—O l^>jl cl^ls^>- ( JjP ^->-0 L*^Up 4 ^4* 

* • ( 

l-li** *l»^”lj ^UaJt £~4»l tS*" j ki31» i5j* — iJUi l_^Sj 

. iUU 

c « c 

JyiJl ^ji 4 4_jyjl ^JJlai-l £• Jjjij Jl (j* *X5pl 4jl 

Alphonso of Castile *Jlkii jJl* yiUJI <jp yl yip <JJliJI 

Jl£” <Uli » . 44-iU-l ij l-U jJp oly«-~ll CJlS"l,i[ < 0 ^ : 4Jj» 

/» ^ (3j . K 1 4j! 4j> t ,.,. /3 . i ^jNl ^lapl 

>Aajj 4 La*a>- 01 AapI ^^J-Lj ^liaj 01 L Jtj\ 

* * y > s « 



4 ol> l*Aj' A>liiJ j.o.Jia.) «Ai£' OjiJ (JOlS^A-' oAa A*jtl>* I)'<^| 
4c 5"U N *j' »jmJ1 4 J 3 j*j y c ai>Ij lAo*i**»U j*j$* \a\ 

( j &\_/il 'ill ^lUoS*"wJ* 4 o^J»l> Nj 

y* j_^Ssj Li' lilij 4 Ji' OlOjL*d 1 j-Ua* OLj 

o[ J jaj o' y* Noj ^j***-*^' J j>- oJ[ d^A> o' aaJUJJ ^/i\ 

C • I 

aJIj <■ jjilai' 4jL^yjJ ji o^yj^ o' Ja>-^j 

« . ( « 
i^rjj (Jijj jl IA (j^ 1 Ji 4 4»cJU (Jj?- _jl <^.a>- 0_j>o j J i»-l>- ilL* C—J 

Ol<L~A-lj oIAaUJl) 

“Neque enim necesse est, eas hypotheses esse veras, imo ne 
verisimiles quidem, sed sufficit hoc unum, si calculum observa- 
tionibus congruentem exhibeant”. 

• * 

*\Jp jwN 3j£ IS€ aUj 4 j J^Lx <j\Sj Ioa^ 

. 5*-U<A^I ^aJ' Oi ^yoJ' ' d^o y* *'yjl 

^ywaJi ^ j'Ox)' (j * * *y. <3*?yj* 

4»*-JU**Xj 0*^' A*,^jd“' A>mJUj' 4 pOALi-J.' JSU>- Lfl-AX> A^liij 

lj»w* JLp ^>*' { j^>%J^ jl ^yh I <*v—O'j' 0 *« Olf 

4 AjjJta O'j'-A* (j ll^wj O' djjJ^^ajL 4-*5 >*'jIn) 1 0^ (JJlA" jlfl.rfjl 

Kepler ^LS"*cJ^ o' ^y*Xj 4 SjJ'oj' o' 

N ^jj'od' il^ii o' ^ y* j l^J i oiji-dL 

jAj ~ < 5 l?L>Jl Ol 5 y- Aj^iaj OOa^-lj 4 lA 

Aj^laj l^JlP ^ Aj^j Aj JflAt^- o' 'A jOi ^*ill 

» ^ * 




* c 

LjU Vli* a***o13 ( aOIi yj&\ ji ) <oy«VsM LI 

j»~j £ oUjjlj o'^^i*' ^^Jp o>X<kJ>tll I^UaI^ yyj iSCvi 4 

|^f 4 *y.«^J' Apy%*«J Oy^Aj ^ '■f" lpyw*» «»*I ^ U AO»*s>“ Oyy^ A j ♦ L.^j/' ^Sy>“ 

APywj A5^>d' *L*iVI a£^>- £y*tj o' ^ J 4jy>«jj! 

« * 
o' ^ 4Pys*o aS^>c 1' 4 oAj-Xi 0'*Uii*J 

^LmJ**!)^ Lc Uyvs^ o' c$ 0^1 ^ia> ^ iO^“ *• oOjO>- 

% * * t 

4JLh$**b ^p ^\jIa UxwmmJ A***Oj' Aj^ii> C-'b'O'j 4 ApyM<J jjOJ i^' 

6 aS^JJ Aj-aL^^S - ' ^y-j 1^ (j' JSliai' oUjJlj 0l£lt C-Jji UXp 


( \\ y> A>“JyOdl ) oL*jJ' ■” olSvi' «A>-j \er. C-jOoU*lj 
'^l>*' V \Xa U ^»Xa 3 A*mw*oJJ ( <U.ol>oJi j\ ) A«UJI Aj^IslJ l U' 

Jy>- jjOj o' <■. *U a X ) t <UO^' jyP Ajyiij 

. * * 

*w»*iSy>^" 'y \^Py U>,*0# 4 Aj y 1,^.0 l rJ ly 1 *X* ^ ^yr*»»n»Jl 


^ ^a)' IAa a^-UI o^jl^ O-JOjj AvU-laJI ^ uy- t a*j*-jI)A“I 

« 

A.U U“ o' <• Aj>^l>Jll cA^ O^'i ^Jp (JUol> 

1 j/i l.ru^ioj' ^ti^jj o>' as tja <}y& ijS\ j\ oijuii 

AiS^cJflJyll AoiUai A^OjI Aj^iiJ' »wJL>- jJJj 0*jj 4 0^A»O ^y>“' (_5 

c c 

<jl> t lfL5"t Jjjjj ^J' <wJ3l>vJI 4 50>-|j A Jj^£> (J 

OlSy>- l^Jp jj+Aj Jjl oU^ll “ O^i' oA>-j ^P 0'*-l^^' 0 ^5vJ C-l>-^' 

4 A-^mL^ A..ai > - A^-Io* ysp A^ii>> ^ yv^i' O^ aJU Oyj 4 'y^Ji 

^j!^c a»Ji»' viJJo 5 j 4 ^ aJ^JI aS^J^U 

J>W ‘ ^ ‘ In,- ♦„.*>- 1^*1 ; ^ 1 ^ 4 I 3 ■ .H i O^l^p (_5 j (1)* I 

. JJjJlA-I <^.>»^ll jU_j)lj S*X>-j j ~ 4 la4.1 <]aaj ^ (Jijl* 


r«. 





Jj . - > o <7IS (J ^JIa jrw«iJI Ia* a!»oI (^-iJl ia.. ;l 1 j 

jU-il J ^0 aJ>j jjp C-~j 4 Ai>l*< Ol la ..-.. * ^ Jai-I (J OK” 

• * i 

. li A.~>‘.Jb AiSj? A*Si j * A % I A>«Ju A^-lS* (^l^i 



ti' ei C*y~» 4 ( ^ ^ ) Sljil (Jl jliij ( ^) JiP 1 ( (_/" ) 

* * • • ✓'"'*• * 
Aw^/I (ji j i-i fW l ( i ) olyll (3 ^1x4/ »A*P Aa^*mJ 1 ^£jl 

Ijl I^Sl 4 (£>>■' ^.rr^J c5^ <-H Or* ( %j <J“ ) J^' Jf" 

i ,t * * - * 

(_£jl ijl ti 01 *Aj>^i 4 Lil ( ‘ J“) ^ J*'' J^~* 

jla* jJaOOl Ail 4 u->A^ M U yaj (-—j) 4(1) J5" Ai£ Or***"' 

jLlI )S U i_>liATI aISv^x Hero of Alexandria ^JcSC-Nl 
J >-1 jl~v* (_jl jjp (JxaIIj *j*o)I A^Lw i_£AJ^j A«®l>- Aa<d; ( ) 

jl A>-^i 4 aSvL-j V Al^jj *^o!l a^JLw Aa (^Ajl 4 ( ) (J^* 

ro\ 





I AA> m Js> J il> Lr ^i ( £) <i[ ( J* ) J* ( <j* ) 

Aj^ 4 l*X*ll A*K^ jL«li (Jljli l)ljil ^y* frazil i^i 

jl ^jA V-Aj 4 WjU JS**j^r^d ** 

. C s 

djL-^ ju£ c ( jL~* ^ cJuaI 

^ « 

• ^J 0 c? cij JJl apUs»I IjlI Uij 
JljU ^v>-Nl iJ-il 1 Aa ji ( \*\*\o -- ^ *\ 4 \ ) OU^i 

* « * * c 

i^lS” ail* <_£' _jl ^ *lU jf- »j-Ali Jji£j l»JtP jLJ.1 j 

* « 

j*p l*b Jito dl tJ>j_ ; la)l C~£- £*~>t«a}\ ^ji Id* (Jf-j i iy +all 

l^Jl ^Jl iljlAl iiaL-JI ^p y&A U ^>Aaj 1*Ip^ i ^j, i ^0 ^X *' 

('iv^> 

* 

jl J ( W«A — ^tAA) Maupertius o“y}j>.y‘ U-t*jj 
(1)4 1 till-i! AlUv* Id** £* { y& jl Jj'V <L*^«Jll *LiNl OlS^>- 

AiJj i i 5 ^»«lll ^l-^'Vl iillajj il*)l(b*l (_jlj ^jPjvCj ^i'i/l JUSJI 

A*J Cj^II J t jy-'t jl£* J* UUiM jllail (ji'bh dJ-l jjp 

^1 — j*>cl-l Ob ^l~»-S/l JT aS^>- Id-ll lJU Ji* jl 

jyJ iSwl^Lw* Jp t-ult tJu j Least Action « tbi Jil # |jl* 
Aj^«j 15CJ.I AkiiSfl ^ sl~*7 C I jC^o\>- ijC JL>«b" l^Jl^LilJ 

W L* jy"3 ^ A.«.Ja ' . « llj o__^JI Al a J^i^fl l^jc* Jj c 

: Jb)l Ja~—Jl 4 >Jbil y> ijULl dJJj 

t_juJl$u!l (Jp jIJp jli t ojL- j>-\^a\ Uaip 

* ' • • * t C 

4 Vr (3^“*'^ Apj^Ji ^*Uvl t 
~ * * t ? 

JZ" j>~\ UL*_j ; ooil Jjtla Uiji. jjTI 1*0^- JSlij ( _ r w»>. JS' Ut* 

YaT 






<• ApLJI <j ) 0 ^Jijl U •XS’ JpUb ) jm*ji- 

j^ll t ijjil i^l—Jl (J f • ( J<&I UjCp ^iJd lJk» 

U*J <_aJIScJ’ c —m^ - c ^-»S~bdJ ,>I«Ap <i *d^j^ll J il^>C j b)l 

iuiw 5jUl *Li^fl JT t *ls~^' £fyi SSjj-l **j-* J* J^l 
Obl-Ap l^i-J l£" ^ iSj^-\ iil^ (jj l ipL« 

jlj£ <u»jJaJI j aJUjiII »L*iNl jl (( »ljl Jil i Ijl* c (^jTkJl 

- U Jii (^-TkJl Obl-U- JT V-J ^ U&l Sil&JI J*if ^ 

» ^ • •* ✓ • 

^^.jl Ufb jb£ t ,JaJl£j' <_£l ib*) <j**J> (^' « » 

• JjWl 

4 la Si ^ Si-Atf- SjU J^>- JJLj jl l —^ byi* l*-~~>- jl ,jfiyd 

, » • 
Uuaj U-U* iJ»j_jiJI j^S\j iilaix* i (t_)) ^j >-1 ikiJ (jl ( I ) 

e . * *■ . 

aajjIp 0j>ju- 4 L^LI oU>-^* ^-sS^UI ii o <L+j£j c <aUx« 

* * 

t UU <*JalX* c l*U ^siai*»v« Ja>- <j JloVl ^a <l>^jl> ^LaU 

ji aJip LS^S"" ol {jP^ ^~La aS^- Cy3** o^iU <uIp t* 

c • 

* ^ -^-*-*bJ' (Jj>*Nl <u?-tjl •Xtp t^jl^l (jl tjlj“l 4**j>y* 
j_j£j ii^ajl ,j^lj ( ^ f.^.-iiJl jSj* J^l>- ^pix-il jA (jj loll ^a*l (j_^~>» 
JjjlaJI Uu jjp (Juil^oJli liA ( a^JJUll 4..^..1a'.«ll O^/l^l (j SIoaIi 
jL»* S^-iLiJl (JaJl^Jl o-ba i _"^J 4 <U.>w^ 

JJa (jii ( ^(^j^ll (j'^i ^la^jl jjaj IAa ulS^bl (^>- ( ^11 (J^>- 

C I # 

»jj-l lA» ^aij jl I ji l Ly ji JjjkJl »j»- 

. * 

( Sla*Ul iiydl iak^* J jjbf Cij Jil (_gki ^>■ <. iJlp ip^—; ik-jll 
jUd 

r«r 



t Jjliail (jjS/l ijl aJ^JI 4il£3dl j*az£- ^3 it-j* Jl_j 

4 y 6 

IJaj t (J*"' ^ jL«il o_}£j ol ^_^j 

(j •! * * jl 4Jl L^J_j i rt.J3a.~J (^-ijl jLJkl y> JawkiL 

• ((i'Jr' 1 ) £>" 0* « <jj » ^ J* AaJa^ 
_^*il » |jdt_iJb>«5 ”Lj« j b jb- LSiu* « *bl Jii i) IJL* 
l 3 jl k ajU-v* » lx>* 4 oU^vij jlt^ Xp « 5J^i 

t ^y^y aX*xji a-^uj ^^wJ.i oi*j)i — oi^ii 

AjilXl J Ji* ” Ol^il ^ 4Jj^il oXXL| A*ilXl aJ^>o j^S" 
^k*- eij JJal~** JaJL*v* UXp dlJ^i ^XJI jol^JI £♦!-**• Xp 

* * S * ( c c 

J»l » l-L*j (i iji j*ai\ » Ij^. Jt* « ii \—. j^i\ » lx> jlj t *s£ 

rtoL^Jl rtjV-Ajlj ~-jJ yp ^*t2~l bjl ^yyJb oUjjJii 4]fi[^j 3& (( ibl 

. ^«. ; la.ll OL L jJ3 

oSf i>-U- Mj i £y}\ U> ^ i]»Lo (_£I ^laj ^1* iCJiJI j«^JI iijl»j 1*1 

. * sc 

tft L-io j\p ^rv>^» ColS'l^l ^^ajl XSi c dJJi _/5"l L-XI JX£J 

iljl^l -W aaJiX-I J 4 aJjXX-I ^J| AjJlajj l^Jl^J.1 

. jl^ilj OUjll ^ (jji «u~JaJI Jj£* XwUl ojv^-Vl 

4 Qj ^^aJ l UU \j j4r^ AijXXi X Jkx> £ 

a 

jy*j 4j^1xJU 4 __J&X ^jjl xXl ^1^ 

Ajm^LjJI cIjN^IaI! 4j 01 A>- 4 <CXLil l^OlSs^«Jl] 1 

^**p lju^- oN^uii oixiij ^ \ rt js" ^ 

css 

.«tbi jili i-u jp ^ Ujjx ^ 4 (>on^) 
UlC k^a\^ oN^Uil o-ii l^Ja«j jl ^Jl Aj^jj-plJI jl 


tot 




ijw 5 _y> j ^JJ A-Sw-!)\S3l I^JISvaIU c yyJU-i <j 

C # Jl f * « 

Ul 4 4 Aj ykJl UMj* X*^ ^jAj 6 i—JjJ'Si 
oNuu cJW? J If- 1 ^Jp Iaj—»A> o' jj—>C—il ^ji j*^]l 
tj£>- i j&j V iS^i-l i)l»- Uj^j j' SS^>- ^°ry U«tp 
A>y>j t lfc/P o^yiall oNl^-1 oUa L^‘^'1 ^y* SJa* UjIj 1^ 

y£ N pyJl Iua y« oljjb I^jLp 
A jlpJl ^3 £^«*aJ ^Ja jl ^ i^jliall Ajl^ il*)\^jui}\ o-Xa Ja 4 1 

— ^ t 

4 jVl (_£>■ llLi <CP 0 >j*J N Axjyvjl 9 y «- * .~ l l OlS^i-l ^ j>Ut 

. kiJJi (Jp 1*^^ O' ii»l~«J lo£c 'V ? (_£4^-xJli "Vj 4 JAliili N 
5£,j0^l^ <C0j3j' (jv o' 

oi U. \JL- ic p&i ija, l£jl£JUi 4 i i &-\ j LW&fcl 

ii»L»o 4i)jJ-l l^Jl^Jkl Ul 4 o'^'_j jUjJl (J jlUJl 

e * 

U-Lp a*J J*>W- y^* yp jn*J 

Aj^lij jUpij jl^il |jp ^UjJI cij 4 OUjJI Ajij jl^il jjA>-jjUcJ 
c-y-S <UU a!?U*vj <yI j o-X~V>“ a^aL*- a1j*A^-I ^.^Jl 
<cjJjj! V>J&1\ ^ cJUboNl c5j t aa- 4^-1 y* I <>-jA> 

J# c 

J* 4 x*aj Oj>*X> Loyb <cJLp ( - £»^ ^ -l ^* , *^■^ c-jw^jjJl 

. l*lj 1^/UJ 4_JaAj yjjl jy*~* yj>* 

C-J IT^Ji <w?L^il ^aII *liapl <i*lA>w» i^lkJl ♦Lyili ^jl; Jjc 

^ • 

15" AJlyill 01 ^ ♦sa t J 1 ja ^2>j a>wiJI ja 1 oy j\ <>v>v^ 
^UiJ <Syi-l ^yl^l L*«Xa> c lia^ ^P LJIp 

e 

l^XiUii' (^Jl ilsu-Jl OL r ~ > cJl ,j^*j jlaJ' j*ai ) iiiU» Cn'o* ^5*0 


Too 



l»JUp j ^UJI 4s£l i ( Aj^iaJ 

iji ^ t ^yiljail oU^JI_j <Sj^\ Ol^«JLIa*ft£ 

tyj>]\ jliiV kju^~\ tjy\jAl\ i_ki^"l UXp liJJ-iS" i j_jJI 4«oU-l 

- « t « ( , e 

l-ANJ&J 4 <LS"L »Uaa)I 4j 1 l^^jvfl ^ryl jlijjl 4jl ^Jp 


■ A^Ju«j 0l aJp ty.J 0 j 


ojlc^L l*i> ^ c ^UJI Ui 4 a«JLa!I OlUj Aij 

jva«l' d<w?j)l SjUi*-1j 4 Jj—J 


Aij*^ !>«\a ^Jp_j ^ hX>L*JI 

i^jjjC 4 4-jL-jVl ^j^wUll jiUJ ijlS^C- jIS"*o-Ia 4 oL^- 


. 4AJl>*l] (3iL^aJI ^jA l*J 

Ju^di Jk O'Steddl ^rv^J a^-LaJI LaJlaII oliildl jl Ujb «^ftpl 

• . « 

^ J~~j£ ^|p C» - > 4 4jJhjJlj AOill 4i^iv« j! SdjNl 4 j j^~J 

l^Lai>-l )j 4 ic-lill iZjLtjLil o*IA ^ddl ujjj 4 *A*j 

(J yj <wJJaXj> lj-t 1*X> j 4 ^Jl aaj Jai\j L LsAaI I JT d-jixd 

^Jjjl jl {£*•* ^ I*AAj 4 OLu^l odjVl Aj ^>- ij&JJ 4~+zi~\j AOill 

« , 

(Jpl AlL*^ CaI Io^Aj (1)1 ^^xdl 4 Sjj£y*dlj Ali^l>- l^J| 

4 Aj*A>- <LkS^L c-Al^il A*d jA IdlP (jl A*^lj 4 *C~v>- AxJo 

> t 

AaJj^-I JjJ>- ^jA (jl LJpJ j I aa>^J ui *■ 

4 1 L^i^c* ^jP _ / laJl 4 Jp 

. itL^Jl oN^o-Nl 1-U« ^ja l^Ul {jr**^ 





&j^~\ *b^jjl! 

Nl 4 AJ^C* JjSj' IpP sliU jjl *L£*Nb '-XJ j' S^Sll ^JA O^J ^ 

4 J*)b>- /r* b»J^ ijlb OL-L«>“Ni o-X^> c bjL*l~*>-|j L-*A;' 

f-UO'N' yvlj J*A>- /^* J^>wJ 4 jb«<su^' ***\&- ^A c/ - ^^ J 

4 olj yj& ly-o-—J 5 }jju* Ol*X>-^ AXnA ^Lp (jbj 4 A^^tJl ^Jp 

Oj'A>-j yw*' ' L ~*^ ^^ * AplX** aJjj^I flj *UaipI 

. ^>-jl>-' XUJ' ^y» Ailia;' OyaX* A*iT iJ^**a?j ,J^P >*Nl 
^ ^Uj' a^Aj ^£2 j &. ^5 Ip' ^Jp l$-bi£ 0^^ ' b)' bj'jj 

oN 4 bJb^- (j Ajjjli ^oj' jlSbl^ jlSbU ioa u^i bi*Jj 
(J,l Ob^d' LaXXj j£-bl' jl£i' a j 0.«ta.fl j ^^UJ' obwNl *Xp O^si' 

; ty^jl _j' *^Jj *■U^' aJ' A^i aJ j-Lj 0l^i*' 4 AO*P 

. oAlio^l <uj L>liL j;-b!' jlSsil w aiS^L* uAaj j' il^cJ 

I Op 5 yyk » Lop' ^Ip - La-tf —0 ) 0 b Ip *Ac*-j O Li yyh ' ©-Xa ^-pj 
bjtl^ '^li 4 hj' fcwwp .LzjbOu Jl 0- 1 li ^ Oiil' j^p O^^j b* *X*j' 4 Lpj 

^ lj ft bsAiX ' w-A Ia l^- ' ^jAaj O' *X^- 4 AJ Lv<© aLJ ^5 *• 1 (jj 

^y»j w U*AW obyy ifO* jb j j'j 4 j*^~a jlo (j 

aXJ si«w4 a^jc* O'OAiO-i.1 ®0 a 

« « 

W—^a! l^jip ^jilaj 4 OUU>-^A! AX J^Uwft j^ImX 4 4 ^pl ®J^3J jl 4 01 )jj^aU 

. o^ai 

J ^y 4 ^V» iIp ^vLJl 4^>J, '*Aaj 

jJ“ 1 IAa Jl 4 ^jUJ' i Uib ^jUJ' b* jAj 4 i^j^Uil O^i' 


Y«V 


jA 0^>iU 4 L 4—-Sy J/7 _jA l» (_£jlil jil*JU 

Liyeu-I lil* 4 JliJI Lpj jp l-L»u <J <UJ j t i-l 

‘ Jv 51 Cr* ^ >■' '■rr* J* '■»* j' ‘ 

l^w ^iJaj o' y* ooL-Uo-^J 3Ojo>- j^La* L^iU| -Op j^- <^^*3 

U»«-Cp ^LwaJ' (J$ Ia«A>-I ^Jl ^o4 4£ OjiJ' Cj\>j 

A.s-/2,d\ I (j I 4>»^)«*0 4 L*OaP l^ZS^J 1 d j -la—vSiJ L 4^- L*v* 


> ( ( 

" s Up 4 0 ^>*^1 fij lf-l> ^JL*' 1*AaP 41jIa 4isL*o 4k^^o ^x.waj 

. C-J^j' J 


£jl>- ^>OJlj 4— S' j+Ji]\ (_$ 4_JjAZ]' ^ J >*JJ 

^ *V^A o' ji ^ ^0*^' ^•j*!**' UOi^p j ^Jjj' *lw^*Vl ^P a 


UbO^ jil (J O'^r^Jl aOA ^jOJ L*XO 4 <j-^ L$ 

— 0l^* SA>*j (_j OLmjJ>^ L*>-Sfi OL-Ja’j 'i| Oj ll 4 j jl—* JawaJL 

0^' '■ ^4 -s ^ AaJ 4 ( ^ \ y* a \oLfg ?J ^ojl £^J' L/ 4 40 >o^ oL*j 

*tol tJ ) 0 >-llo>*04 l»t*j Li 1^-4 o' 4 ^L%sJI 

e c 

jOAj ^jaUoU-j 'Aft ^Pj 4 4*ji i^J>%& OOj 1$""” 4-^sLdJ' (j'j 4 

o' ^ jj*su ^JjJ' ^LiSllj olv" *~ 0 ^>i' oA>-j o' 4 J\c^V' 

# ^ c 

4 '^^"J li o' ^y ^ 4 oLJ^ip ^Cs<3 ^y* Cj '^fj Vr 

U* U ^ J UflA..* jU^I_J ijl^ll ll)l 1—9JjAsil dJJj 

JlJ-Jj £^*54 IJa_j <■ jUjJI — 5A>-j ^ sjiji^ll U_jap 

J*y? tj* cS' 3 ^'^ (^^.9 jU_j!l_j ol^il jJa ; y*j J«j l(i <tJ[ c£"^ 

(j l i*~0j llLUj 4 L*pj t>* t/*' a* j^kli ? V _jl ,Ja ■> 

* * * 

jlkli o' j' 40jbi r Wl o' tl/v < 0 j* 4 La-A?a-j LjL*L**>-^ jlopVl 


YoA 




e Xt + * * * 

^ 0*1 *i — Ji*Jl ^^-** U^l>- \}yrj J jl Jl 

. tj <» ‘ J O 4~£"j Oj^J (jl ^ 

OLaMj ^kll 

*aJi^-\ j jIUJIj (jl*jil_j (jl iolil IJL« 

4 (_$.il!il jll*Jl (j ^p^II j^l -Ai* 4 il»l£jl 

4 ^ui ^3 t ^Ui^i x** jp io\>- o0 j» c-j j#i 

4 ^J*xJl As^-J (Jp oilllj Ol) jy\^JN \j a*J1jX*JI olS^ij 

(j A^sJlSw* 4$J>“ If^l (Jp 4j*tUJlj 4 £til j aS^>* AjI ^Jp j\£aU1 

ji 4 Lp^ IjlLI lx* ^pX ^UJl jl aJ lx Cij *U-j 4 jxJI 

^to jLw^ illi-1 jl ^^1^11 ^ 4 O-ililj li }jxa ^y*jU 

Aj 1 jj^i^Jl 4 A.».«~j- Ja*j jjji! jrjiliJlj <w>lyXJlj ^UkJL 

X>J^- ^Jl AXfrjJl — Ajl C wi| oLLjJl *yj> ^Jp AXhiJl AlaXiSll ^ywX 
jf* l^ilj 1*J^ (jl i*. aX^sj XUa.11 ^Lp jlT Xj>yJl 4 (3 

^ c 

£>J' j* sU- Uj^*j ^ Aju-j jJl Ojj+0j ^ X*- cj»l * LnU 1 
* > . * ( 

(J>Jh* c£^ (j^" <jj>Jl (jU L£>^ <jl ^J*>> wJL 1 ^ Ail IXj 4 Alyu ^jjl 

A^'yi oSjk U (jl ** «*W*H jp* jlSj 4 A~M j& oX*Uj olil 

. jlUJI Ij* ( Ji« (J i^L»Sll 

(j \ c ^JLtc jjjjJLM Sili! 4_j^ <ul »bjjiJI £yi 

(j—ji.j jl JjN 4 (jL*_jll_j jl^ll 

4 jolLl oLj^ii Ulc oljyjU'j 4 ^ 

\$" (_5jlll jlUJU IOa fje-j 4 5yjX* AAjylaj b-*^lj'Aj (jl V 

Yo^ 



i iLiU-l ^llp JS' jSjio )l i <d*5'L j)iA.\ ^ilp JJ j* 

f * e 

. jiU- 'Ja iw—>>«i lw»jp Ulai» O_j£o 4 jI ^Jp 4«i 

* t 

ci^ ^ U-J 4 <^7^ <SJ^ ^ (Jp ^ Ip jj*A> Jj 

4 ®*ljj ^ ^ U^C V ^Ujl Oxlxv- 

iiliajl cJ'ljt- ^a o 4 ^Ja^Jl <Jp ^Jaj OUlj^j ^JUU; ^Jpl <Jl u3-Uj 
J^-iw ^Jp 4 AS^^il ^jL>- <J ^1 £U*5*Vlj 

^Ui!l oJuj 4 J^Vl Vl lfi> V 4 jLv*P 0 U* 4 UJ^AP 

(J a> ji ^1 j ^Ip LjA! ^j-vJ 4 aj ji { j0j\+£&- oUIjUJIj 

. aJlaJI OlI jUII 

* » 

{*^TJ U^ul ^gAj 4 AjL*MLi!i j Li ^Jl>wJ 4AJt^“lj ^Jail AuLiJI $Ua 

I ( C 

jjXi* 0^^*l ^ ^ji c (^j 

4~<l > - JajU-l i_i[ \jJiCj jl Jaib k --^ (J J-x'A-Jli 

- Joa* J^Uail Jj t ^jliLl ij »Li-l Ijy 0^ 1 t_ji^3l 

jlj*J»" (_^ (j l_S*-J V? (J^ — jb\^a}\ j\ 

— mIPIj _^Jail jiU «J*>UiJI JSviJ t cJa^JI j i—JU c <_a^JI 

. |*^5jl>X* ^^P JjNl (_^ jJ-J jilp Ul —ykljliJl jllp _jl 

J»UJI lJu £j+*Aj 4 OIjjJjaIIj O^lil aIiw! £* ^jAlJaJI LUp 

4*j V—A^^Jl 0^^ jA 

*y& ^Jp Uly AA-iLl c jUjJlj 

^ A^aI>- IaI y Aj,5^U ^A C? 

$Aa ^jl aaJi^I Ul oUjjlj 

. OUjJIj 

« n* 



Jr* J* U* 3* ^ 

aU*-^ ^ Ip y* J#1 Ajta 3 0^>-^ Ci./ 4 4 Lj^AP 0jlls£ jl Apj*>- U 

l£> (jsf* ^33^ ^ 4 Jr 4 f3*i 

UJu a!»Uj [^Jk£ ^Jl ^US/l ^P Ijjl ^Jb N ^Jw;jq 3“1 jiUJl y* Ujpj- 

jU^iij ji^ii ji (j£&- jjp 4 L^i^p- 3 ^ jijj ^ji 3 ?^^ jiuji *i^>-SJi 

( Jpl\ a J aUI AAJ a JlS''' <w^a^" 1 O^-W j^l^iajl l^-f-s# ^u ^jyJjJl 

*U'SllS*" Uli aa*a>- J^AlaJlj Ui^SsJI jijA>- <j| . . ^> >_ 3 

. <3 o^>-3^ a^j^m 

y* *■!Jjol AXJjjJl *LjL jjjl aUojNI JS*"L)^ 4 4jo-\ji-l *ljJ*jiJl iH*Iu 
j Lip I a Ii Ip 4 aLiUJ 1 j 1 4 a£ -LLl \ ^ aj 3^ <^y y* 

jl jj-Aj 4 U^sJl O jyO* Aii 4 AjLaU j* <3 

Up aJI CIj Uai <Cj~bM ^ 4 V^*“ c/ 4 (J’ 4 *^ AjLa>- j^>-j ^jo 

. * i 

3| 4 ^Jail ^ilp ^ J^ AA**aJ 1 AAsUl 3 <3 

. *— >j L>U1 ^JU JUL ^ 

jjy~ U ilU 4 AaJLA-1 3 U 0^1*^* aJI 4 UJ^ 3 4-^wJi 

^ * 

aaIis*- 0 U 3 -X>-^ Uaj 4 tjy* O^IaJ Idij iajU~! 3 * 1 3'*^isL3^ ^/vCJ l)^ 

3*)Ua]J 3^*^^ kIj-^- 4 £jLJ“L *-y& 3 lJl£3^J O^JjO 

\ aA% oA»Jj^ OLjy S^UaiLI uL' y'Jl dUAj 4 JajlU 3^ 

3 U 1 j~a> j*) 4 Jajl^-1 3 p A^ali£ A* J, A>“ 3 

aaL^ ^^ 3 L^U" ^UaJj ^Jl c-^jl>Uli 4 ^Jail jllp 

. y* 3^- 3*^^ d *^rJ 4 L*lc 

3 Ug ^ 03 ^A-aJ—1 AaJ 9 c«AJt^I*w l«<Xp «Aj*I>- ^4 IjlSsJj 


l iUlS*" Ob^J^i <Sy* Ujbi* <jl \ Aa (J c jp 

4 J yA^iaJl ^Ip jl lAjI Ia5k£ ^ AiJAj c 4^£»>- OjL^- oAa^ 

3:>A^ (£jt oI ^A-j 4 Ljlj^b ^1 L*A j£- *1 4 ^ 

'J* VAj 4 4>W»lj ols^^ ^4?J 4 ^y^y. ^ (J Afi-y^yj 4 y 

u*y^ c^ £^Lr* AaUj tJlSj 4 oUxiaJJl ^ Spj^ tSy* <Sy^ 

*1*JV e -^*J ^A^* ( ^ ^Y* i jP ) Ujjj I^J 4 J 9yyX» J& (£ J>w* 


.ybl^Jl (lip J j +l*M b IaAaLmj ^\ i«jUaJl 

ojj^aII ajl^j <_£AJI jy oLSOl JjX 4>«Jal ^ 

t*--JU i ZjJiy <Zj b \ JtX* 0 1 If- I ^|p <Zj b>JaJJI j y^3j Aj^ t ^».M*»>»Jb 

44jA*JJ 1^1 ^Jp j -^jCs 2y*J Ai 4 Ljlf- V <J lyL^AA 


<S^>- ap yv-j u^ ^ ^ *>*J ^jy^ bJ j©JJaj V 

* * } 

ASjK* bJ ^Juu IajL^wI J 4 41*15”" 4jy*il ol>~^ A-J IJla ^Jpj 

4 f jb^ (jfr - jjjLU Uij A^A^- ^Ap AjA^ ^ Apj 4 as y*j» 

* . t 

*Ulj ^ L*UI j^aj i-X jJ>- ii dif- tS~ L'l j& t JjJ>- * LS i» l>4-i V I ~U 
« » . # 

4*^1 4^1*1] Ui>^i L^3 c aajL«i 4i^m l>-ld.«*l V c ^ ^ 1 


<1^^* L* "^1 J^JiJl; V b^!j| i *JLk+£- <LA~i> 

,fj£3 V ^ 


4ijlll ji VLJtOjI 

iJlj jlUII j j>*JI ,_>* (^"*~| t ijjil-lj ^iail <JU '- r >l>- til 

• i^r^L? ^~4"l j\ sililj ,_p*JI i-SUJ ^ i i£j>- 1 

OjS«A» bjlj A3> 4 j^t^ib OU 4 bliyc* A>- Jp L^l j 

, rnr 




<_$'j Olp i bijif- (j Jai* -^>-y jyfl j^UJI JjP *j 

• ft 

JJLpI j t jj*a!l Ua>- Jic Ijjj sj^aJI a*J? tjPfj V*' 0_>l*^i' 
l$)lc jjJI ijlil tLi'bll (Jp _jUj >uJU-l ^ (Jp O' 

. iol* »Lil jllp ; LjU ^llp : Vj' jiUJI Oj^j 

• . » » j 

V'* J^r! |lWJ jt^j t ^(p jJl* UO<o j' tj'j ^ 

# 

<j ^ <^*111 (3j 

* .* 

4 ol*j 3 ^” ^s**aJ I^ajI* 4 UjJlill aa**^ 1 a]I (^1 

jbj^r ij* <■ a?1*1j fli ^j^rj ^ cr*^ 5^111 jl> Ij>c>-1 

^Sy <_juu*')}\ a*IpJj_j <* Nl >^>-y N 4 

. <Uy<aj jjy* 1 l!| 1^1*^^ Berkeley 

: -La-UJ JjSi i-Adl 

Oji^oj t _jJLil>- ^-i Oii t JJ j-* aJ L*p j*J £_y ^ (JjSlI <-~aai' 

Locke il_j] [_ ^ru—i J '^'o *'7^'^' oLLp |*A£Pj 

>0 ijjUJ ^JjJl Aj^jliil U*a 1 Ij 4 Aj^jWIj <JjS/l OU^aJl 

<u~jJL Aj j*j>t aJj^I OIamoJI U1 4 j j^S^-Xll Aa> 1-1* 

. l^Sj-U ^ jl ^*1^^-1 l^Sj^l ci^-J ®^lll jl *(^$“*11 

* - » * * 

4 <>aJj! 1*1a 3^* "\y * <1)1 1-jIjj 

0 jJ\jyJd\ jC&\ l^o <j£Jj 4 \S* j ••liJjill *Uip aJ^IIj O^IaII Jillj 

* Jl> Ump l!^! O-Ua* (^JJl (^"llj 4 aJ_j1 Ao 1jJ^a) 1 Ol.A ^.1 ' JS*" jl 

OjIjIaII ^^“1 4 k Axil?- l^V* ^*^“1 cy l^l* ^ -* u^i ^ ® 

nr 




jl \y Ij t^iiT oUwaj <j L <JliiL 

4 iJl^>- jIj <y^l "°j*j *Aiii c L~o- U 

* 

j*-Lj <_£>- jL<*> V <****JL d<**j**Jl ^Jj L* ^ jJI ctJJdr 

Lp**j jl ^ jjU' oIj ^xi>-l jJJd! 4 IuSCaj l^L^-UaJ <L~jJl> 

J^ArJI <j Jj l^4> *L2»Vl j jLSvj'V l^i 4 *Li*A) <£• y*0y { j4^ Ua>» 

4 4jU-^ ^ *^JI ol5^li|j 4 L~*>- *L£*Vl lljUJ ^Jl 

4*~aj 4 L*>> aSjUJ ijjkfi' ("£ i a .4i <d*lS*"” aJLL,^ j„j^ 

> * * * t 
j*y>r jj™ jL^>*1j *^^11 jl t£\ 4 ^Jl> cidL-o jl JU^ 

. -l>"! aJo-^Ijj 15*j.X* *^*-Jl jjS’*'^ l* ^>^>-j5l j 4 jl^siVi 

c£l aSj-A; V U*Up ^ c jlS”* jj 

. ^ i ^ 

^ 4 jlSjjjl; v_-SjS^ o^j ‘ V*'^' yP^ 

* . • i 

4 A>*l (Jd> Jl J** ^ Ol^~* SJ*J i*il^p^jjuiJl ^I^JVl ^Jp 
( j J+S~*) jUli 4 iJIji-l 4i J*}\ J>“l^ ^ll*il Ia yu~j .LiS/li y*Uiil J& 
(j kliil) Ijjv* -Ui V ii^^U U-Up-j c 0*pl ^£*J i^LJIj i JUli'i/l 
»Ja Ji* J* Jfj, L-Ji:;j i Lj Lp *■ Lj I ^ ^ y^ j ^ l_^ ap l ~~' I o I 

4>-Sf i jfi- *^iJI ^— ’ Lp l^t c 4^!^iL t"jl.j*. |J ^ll 

J^>- Ja Uflj \}f?y Jiaj <Jl* CJ_j!l ( jA*J 
. ill (j i^j <tLS'L> jiUJI lj* ii^J i ^ 

•L-'^fl liUiiJl JjJj S/I ^UJJ jjv U ( Jj iJa lju>-jj 

• (Jl jU^>-1» (iii j (j <-—-•'■!Ij t ( ^ Y ^ ^jP ) 4j_jjllJI I^IaniS 

L^-| *1 I 6J^jjl djoXi* O-J IT ^-^ 4 

jr - *1^* ^ma!I jl ^Jp OjUa* U» jU 4 jUI 



oj*uil qJa 4 AjLJJ 3*5 ** ^"Ji ^ ^ 

. « aJU- \ c ^a ^-J~l ^p IfUai N» j>S aJj! <Lp qj-pj j£» 
1 AjSl JJuJl IjWb OJ t ^ ^ y£ o' wuj Nj 

aJj! Olj^^* ojjysiKj yj OIa va J^ JT O^ U^ri 

^yfiy ^<JiP j \t i*jPjU 4j^itll (^1 AiU^^lb 

. JlJJI j^UJI Jl a*U>Ij 


: i^JOi AJtJl i^aiiJi 

Aijlx* 4 L*^>- ^»c*l U-Up c l* ^p a**aaU Jai-i jL* 

0\jJl»a!1j 4 c-jijJlJ j-Uil y Aalaj ^ A*^Jl$s** Ala*>- 

OL-S^^ (J/* aLJu - t aLUi c Ja*^l 1 >jj*Xj 

aLJu- <ji A>w*Jlj 4 0 »Xaa1^ A-^mJ l£il 

c iSbp Al^c* iJlji Ol jyj Jl ^iV^ ti aLj«x!I 

oN jj^swUll j-—*i“l U V”^ Olo-i> 

l^Aya.1 oUA 4 ,j» JjUll twJbLl ^Jp JjUJl (j AX*a* 


j UU l^At* ^jl£ toN a^a) 1>- <uiao oJ nj 4 fjl^ 1 V' 

j J>3 jl JuN ^cjllJl jl» 4 I^V^- ^l^-Sf ^ 


<—w^- Jj aXj^AI A>wdU 4 j*yr 


-r+« j<*j U jir^i i uy jsri s^i >sJy i iju > ^jj 


( _j-r'^" 4w< Jl* ^UJI i_r~ 4 ’ O* (J**^ 

lil 4jl y (J5 'j> JJj y*^\ 'i^ jJpj i | > : -j^-' (J^- OijS 1 


t <J«Aj «jlil_j j~°r (j^ (3***^ >—jU-1 (Jtf’ CJlS" 



• * ^ * ( I 

j\ t A-^A3 Uu\ l^L**! Q 0^ 

0j>3 j 1 *Xi V I *1A ((3^Skj ^*• ^S» ^ I lc V 5 jSv^i) I» j o( I ) C-J1ST 

. jlfClNl ^jA \C'j+£- jl 4 0C 1 *^) 

-Cp aJUpJI ^jA j^XaJI ijttJU 4 oli 1^ A.«jTflHj 

Ulc £*-*oj aJU c ( 1 ) j*j^r Or 4 (^-0 0^ ^jJ lij a# j 4 1^~*>p 

. * « , > 
( I ) OjL^ ISli 4 (<—<^) J*^r <j-*a Or* 01 -AjN ( \ ) jL <1)1 
. * * 

AO La OjS^j (1)1 “XjN A^JbOjl tjLLp <1)1 A^sOaJI 4 A*aJl>- AO La 

• UjO^l <J 

« i * * t 

<1)1 jljl *-AJi# 4 A»«ttf.ll Or 4 lol>- c5' - / <1)1 js^ ^llaXv-l 

<^1 ajJj Or 4 OjlSsO o^*-^ jl aU 4 auI <Jp aXAjJL Oyt^Ul 

* m p 

A^-jOj Sj^M ^Slj <0* 4 l*U <l)Ul3£ Jolllj Ja*J1 <1)1 j*pJ *Xi* c 0 a^^“ 1 Or* 

. * . •'. * 
o^b^AIl ^ ji <_$ ^>-j i jA upj jJU c iSjw* *^1 ^ y>-j ^jp 

4 ^SyJ Aw *a ! A-J^b^Ul Ijjjl^ 1^1 1*1 4 S^ljNl Aj j>~ vO^»J»Xi 

» ^ ^ * 

Ojv llj^-l^ Or* Ajl (Jp ^■"‘^■^ ^Jju If? I jJy cJJ^mJ 

Jvjl j^Lsoll J ^1SJ OJta a>w? jl 

^ ^ ^L ^ ^/^l>- l^iA-p jXw»\^Jp |fPji 

I <jN 1 Ol^iSvJlj Ajo^j.4,11 Ailjji^ Jp 4 0 j>A>- 1 (jj 

A|>-^ i-ij-i 4 olllj JaaJI ^ Aj-UiJl oJ^»jj mi? lilt» 

|J»J iJbjj 4 jL»p jl { j&jji> i j>^* t oj 5 ^*^ 4i^ t _}* 3 f' -^b ,5 « t3 

« 

4 ^^-1 iJlj^i aO^p iJj>*Zj <l-^>- ^s^jl Jisjj ^ cJy 4 ‘lT 5, 

^ » . . « ^ t 

I jy Ij Aj l^J I ^ 1 1 *—»«jaw] I ^ ^ y>• I Ao L ys aJ^p LOu I v j^Xp^ZS 

p 

i jylli 4 aJLJI a^a oIUj ^OJI *-^^1! bjJj ^a Or 4 ^ 4 (J Ia 


Ym 


. * « 

^Jl ijljjjjiJI oIJLaJI <uaJUosi (J UU <Jtk£ y»l 

* « g « 

£_}(J^ ol A>-jjJ l~v>- $\Jm tS^j j*j t 

. (( . . . ^j*XsAlU c—* j)\ yt> l£ «.».<>.«/? 1 Ol>^IxJI 

c L-wjJj ^aj ^Lj^aJI jiWi y* S^iL* aJAaL iv* U JS^b 

«<_£*o » iJT jU* j* J»Sll Jp 0>-l_j (i » ilJb-l iJJb_) 

cjJ>- t jlUJl y* LiU- ^j^iJ y* lLUaS^**JaJ lo j 

t ^a>j o^lilj JaaJI yt yJ ?' jl ^ L oA a ^lajJI 

jl AJwA^ jl U jy>*J ^iUJl 0 j^Sj Jjl aJjVI 

. « tjPj*' d>\ ^ j olflSsJU c k— •&j> \^“ U j\ 

Sjj^aJI JajLw OjlS^O aJIj jli 4 ipaiil oJu* ^Jp LJiilj liU 

( ( c 

jl tlN^lil ^ (J y*-> jl IUIp Ja _yb L*U1 ^Ail wL^-^ jl JlJ^Jlj 4 

c i 

. ? A^lA.} O^lii (jl JjCaUJI £* jl ^Aa]I 

4 ipS^Ul 4jlia^^U Jeffreys (£" 4 oL^* CdU 

4 o-ij-L^ aa£j (j1^0 ill yci Ja> 4 (.[,/wU-l 4lv«- Ucv- Jjkjo U 

a*!s< 3 o jy**& ^*lji y* l)j^* ^^-jl>- (^U ci & ^UJl C-^ c - i * ?**{ 

4 loU ij «AjN 4 oUjJlj jlS^i j i)^>WJ A>-lj£f 

0^1 1*1 4 OUjilj jlfsil (j ii^>Cj <JL^ $£**0 OljjJ J^Lto jftk yf >'^11 (l)lj 

t t 

1^1 o^lil jy^> L>w^lj 4 ^UJI y» AJUflil ojrywiJl OljjJl C-UI>-1 Xa* 

\\* jl IjjCp 1 Oi J*^dJ 4 J/* ^Jp^l <j 

• - * * 

4 A^AAJI ol^-l AjI yAZ*- jl 0 A^aj Aj Im JI v^Ji^P y** »A*.> 

1^"* ^ry ‘—^'1^4“^ ®^ ^yu ol i-.w^jl y* olS""(jl j 

* * * * * 

<1)1 iJj'AJ [.j j 4 JW“ *U<ai y* l^l Lxiyc* t UU C-Jlf 


\^\ U JSj aj^CaJI ioli' - 

. oOjO>- Ail> ^laj j^Jb 

O^- 4 O' l 5 4 ^lx)' L^m^wQ AAa] 1> O^^'i*' ^ O 3 ^ A*>*\j 

w Jl Aj^laj ^!xJj 4 Aj'ij ftf < jJi>- eM^' Cfy? 

0*S”" \j Oj-^J OlT O^J 4 aJ^n>-N ' jy£ jOJL — l)N1 ^JWO 

U^ Jj 4 { j A t ^9A\A l)IU?-IjIj N jU^lIj jl^il O' ^ — (jlb* 

^>-'j 4 e^yif Irf^* JS**^ £**j' O^j “ Ol£v* oU>-j jUjli o'j'^-' 

, * * * * . 

aJI * <J^jL aJU Sj^j 4 40a JJ' y£- lii j£-\ y+^jaz^ LaL' 'Oa 0 ^ «w- , ll>J^ ^a*j 

J O^jJ'j O^i' l^SOoC ^jjl AaJU-' A>“j^ C-J'OA jjy 01 i.^yfl.!' y* 

0*-i>-j a!?L*mj CJlA» 4 ^iUJl y* l^U 4 ACJjjJ! 

I**!;' a!*Jj 4 ^oiu ^y»0yA iSjwi.1 4_~S^\!' '-^Aj OUjll ” jl^il 

0^*jJlj o'-^*' y* aIj^^4 y ILU Ia^Oaip' ^j*J' a>-jOJI ( 3 ?^' 
^Jp j'b/l ^UJI JL^- 4 aS "j-a (j !A>o aUL-mj 4 yX*£L&A 

it* « 

4-iA jjl (_jyil *i/j *iJj>- Jil \ e ^*£ N ^*1 _jAj t .A»-I_j 

• 

t c 

4 4~**oU aJIi^* x!l Aj ^laJ' 4 OljLlpl L*U' CJ'j \aj 

yp> (3 U~b~' jiy 4 AJba1>- *jjL£ Ol^J*' (1)' 0^0^' «X<Upl >Aa> 

a *ry (£yl\ dXbj 4 j oijl Ay^la.^ j\ o(3d 

O^AaIaj ^ iTj 4 |il*Jl U^" ^ 

. l^Sy^- Utf A jAA** - o>Xfc o' 

o' (YV* < J^ ) oNl A^^oi! AobjjiJ' Ajjacjl 

Lj A-^l>- AOaS OL5y 4 AjA^4>- A^M-JaJill jl 


j 4 Ol5^>- j£l <Hbal' ^jP At^lJ 

U^e-j i iS^-l 4-^Sj i iilkll fje-j i <_j.kU Sy ^ ^Sll 

Chilli ji — jiUJI SkiJl (J li-ipLj ^^3 Ci^il Jjl ^*Ull 

\n .p . t*OjtpJ 4 A*£>y>&j il ^j>- 4 40-A^ 

t j* 

^**U' 04 O^-P’Jj CoU WaA“J~- ^Ujl ^jA U JjA>cJ 0j£^^' 

m t « * **!* 

Jr^ <-H OJl$L5^t j' <^' 4 ((oilil» 'jJ^L O' j[ 

k_-j\j*- OjS"* 4 40 U Oj^J o' •Xt^ oiii' o' ^n^'^1' 4 

C-wj 4 \jry49yA lo Ljj Ij3j><j *J jl (Jp aJ ^3iJl jJp SjUJI £jj>r Of 

c . « • 

jOC -US^IzlL 4 aJi^-' flAfc 4 4*j'^ 40^0 0->lvjSjj Uw Oj^Sj Aj ! j il 

. AOjbjJ' lo^4 ^ U-j^ IjL^I 

JjO.>- ^y \^a O'jlopb 4*ol?«xll 4*~*oJ' 4 jJ oj ijJJi AlL^Nlj 

Ife'Oj' ^J1 <l*l*J' 4ls>^>Jii' AJLJL>- ^Jp 'jjb ^OAj 4 4~nAa]' (^1 

» « • 
4»^4xL>Nl J^l^jjj! Oxij 4 j>oi' 4^^-J' ^ojL ^S"" 4j' ^jA (T t V 

4 frL^JtU 6jt^“ £ j>*' ^Lmj' (j 4 <UL*J' y£- 4 w.. I all 

4 <0 ji jy*-" l^^iX (__$ \j 40\jJ*dj' JJliU („i ^ SM~J' oO> O' 

jAJ oOaj 4 1 JuiJ ^JjJ' Ayft ^aJ i 4 J ^Jj 

£^Jl Cf* *—■^ J l^Ap jvjd' 4 j^ 

ft 

<Li ^i' 4.^Jlii-' 4Jji*J' 4 Aa^JaUj 4^lp U»*Upl 

jvo jlyaI>-Li (^' 4R.,*la.'' ^'4'* l5 'j-VpU*o o' <j»* cA^ O' 

4 J y^*» 4>iJ' OLObJ' |llp Oj^ jJJOJ 4 ijiJaJl M OxJ' OUlJl l^P 

jllp < j^jj 4 jl ^sJl^-i-' ^5^' 4jU*ik-^X* Jij ti 

J*lo Jp ^OJ' jlUJi ^ J 4 ^. oL^L^!' 


A****jJl Aj^iflj ^ 6 (j£^li»l ^UJl £* ( j*m.-U^11j 

AO 111 < J^* (jJJSjjll tjy ^lajl ci ^ lf*l J«Xo 4 Al>vJi l) jJIj 

t c 

f^LftJl (3 a£i*-^“I cl^ljtjlfltXll A*Jlp ^Jp *U^j (JjjjJI ^«lfl«.> Ol jj^i) 4 A*lA.Ajl 

. A^LjjuiJi 

OuS^ hlj Aiti 4 iJof^Ll L^[ (_£^>*1 ^J^I_jP Aiu*-^ - ^ *^Jl Aj^iii iJUviij 
, A*>-^ll dj^oilj A*^****>«JI oj^saJL U^Luiv^j ^/cU' ^jrv jj■/? 1 I L-*l*l jK> 
(_$ 1* ^Al^lijl tJ jj*&j 1*-Cp A*^a**s>*JI ojj-^aJU 

. * t 

oUjJI jj j\5^>oj jIj^-I^o ^U-i»jij iol* ^1 4 ^^lil jiUil Ai^Jlil 

. o6llj 

• * ^ * 
tl) IT 4 ^l^*Vlj A^-»*** l> l^la 1 ^ A*>-^Ll 5j^Mfl.1' 1*1 

lij^^l lij 1*1 4 a]2jJj 4jl ^Jp AXl*U^ J^* ^jJU 4 Ajl^ (J ^1 

^P t_*>l>*^«iij A»wv«*Jl fl iX ww J l <J«UJ 4 A^A»^jl 0*1^- d 

. jl^il j^* aaLi^I JaiJI <j ^L*>J1 ^j>-j <j0 Ijvi^f Ay>«uJl i*«-^U.l 
<3[ ^UlL ■ ^a ^ lit* ^Jp L-Li a*~~J -W a**^1I 

4 Ajl l* j^p ^1 lJ>^5 N U-L*j 4 ba^* 

4 aUTI jtxll J’!)l>- ^UaSili Aj[>-jA j J UZj vJL*%£ 4 a) A~~sJb A^J? JjSTl*V1 

^1 L!L^Jj 4 Ol>-^Ll jl-Ai*l ^jA J-Aj l) 1 ^^--Vl -Uj Aj^£ *l^>-t>j 

, • I « I ^ t 

jjl U>- _y» U LU* _jl t ^l a .i i . i UjUai>-l ^ IJjI 

. * * c 

Oj^ JI^JujCUJ ^Jlj L^>> aJ^A-N< ail ^Liil Olj-ili 4 (Jvc* 

(J 4 <w>ljla^>Nl (3^ (3^i ^‘ ^ 7 4 klJJi 


. JjJj>dljj AJ*X Lj-^-aj Lli^* (jliajl Iua 

(jl^* 4J ii y A^»«v«*>iJl oj^^lII l^A ^Jp 


TV* 




c « * 

j A>-jj 4*^A«i AJjl a^>-^LI Sjj*aJ! ObU1 4 (Jtjji 


. Aj jyfiu 


& * a _^ } 

A*>^jU Oj^-^aJl Ol y£- jl jr\>- ^Jp ioU Ojj^aJl OL^I>xi 


O^iaJo 4j jJl» ^Ji l^-ol£w* l^-*-Ai ^Jl ^A <L*iS" A*>-^* o JJ*** 
a/1jOI i^JJj jl l^JlSLll J\il Xas c jp a~*^>JI 

4 JljJJl j&U (J i] ^c3 oL*«> a>< bU (Jjil 

4j Ji\*j jl jJLta 4 JJ 4j jiklil ij-jL^l cj 

lilT ^UUj *^f Ail A>-J ^UslJI IAAj 4 oL^ > - ^ j>-Vl ^ j^X^J 

pj^aJL ^aJJ A*^%—*>*jl qjj*a Jl Cj«Xu**l »w*J^il 4 SAaL -11 

Jjto ^1 pu^liAl <jjIa>- £• J,ir 3 *^y 

jl <JLj jl 4 A y^J l 4j^lflJ Jjfi* L^" C i 

. 4../1.1l>- A*JO OLSy ^A Ojj*aJI 0 »XA 
<P y* Aa~J? ^»jJJ If-1 -AaIaj i—jl? l»A«A ^Jp 

(Jj^fl AX* v£-n>IS** If-1J 4 U—*>- ^jjjJl ^JaaJI ^Jjt*—** If-I-Aj 

l^Jlp lij ^Jl jA 3lip'll IUA 4 N ^1 L-O- aSj*U CJIT *l^** 

ji jj ^lipNl \S r A^L^JU JiaX** CJlff *1 j-iJl JjJj 4 Aolll e_-A.X» 

. . j \y^ \^ js&j j^jL jjdJl 4ia>-N ^jjl jjj^jSll 

CJl Aii«A^~l ^^Jl *j Jojj 4 l*AA ^Jp j 

AjI jNI -\i>j U 4 A^ ^a^ll l AJ>-jl 

Ci^- Jjftj 4 ^ 4 ^1*A>-^J 

jl Ia-A1P IAjj 4 Q^^k^. 1 1 ^jxiljLi l^-^J^P Ojj. ^a . l l 


rv^ 


A>wO' C-JlSj 4 A*>y* djytf ) <J -XJU-j O' '»s<2j' <*-ojJH A*,*^**>*J' 0jj«ai 


oj]a>- O' ajlji^-\ y£ ^.Aid' 'Aa 4 Aj y**xl' Ulj 151 a' 

aJI^J' 4 ^.ybAJ' <S*^ y 4 j' 4 OU^ j^.\ J,[ ol^l^xJl y* CAIS" 


. <Ua11>» aAjo 0 > \~S'j ^a ly L y^~) 4 Ol>-y* ( y* l^Ju5" l< O^Sj 

c . * 

4 AAA>«iJ 0 JJ*0 Ojj rfM oAA 01 ^Ao jl LOp 4— 

^p-Jj \Xb ^JpJ 4 AjiJiJO (J <^'A*-N' £j£ Jj£ ^Jp 1 )ApLa) l^Jf 4 y Ojy^ 
* * . 6 

iJLjb jl ^S*j) 4 Sjy^J' Oby^ A|-Liv* AA-aM 0^ O' ^ l>- j+*»+* 

• • * - ✓ \ * * * * S’ 

J** 1 ' 4 j^. 1 ^ > j&j>- ^ LmmJ i^jCj j' OL IjlTI 

O' Aa1w.1' y OI^Ualo 'Aa ^Jpj l^j'y Jj 4 ajlJjJO ^ 

4 A^^jI^J.' i£j^\ A*Ju jj£j U Ja » w ' A^^> 0^^ ^'A>“N' <Sj^ 

* * * * > 
I^paaJL^O AjtiJ o' ^*A> ojy^aJ' O' a^JUJ' 0^>j 

c$* ijj U*X>P 4 ^ lAyby*- (3 A*Sn«j\^v* AAA^-' O' 

O' aj ^lu«i' y* Oir 4 o^L'j a^N' *-'y*'j 0 'yy> aJI^j 40j'A>-N' 
O' JuN »LiNl jroi ^j-Jlt Jwip' cJuS"L'j Aij 4 y*yU <j~a U» iLJU-' 
040->'a>-N' (^yf j*-^ O' a£ Or^J 0^' Ul 4 iiNl) i *ji£ Oys^ 
^yrj jt-^y i5^4> t Ai^*il Ol>-^ AiL ^ 

• • c e 

O' 4 ^y>*' SjLio j' 4 y^yr l5 0^1^* aa»a>~' O'j 4 


. i-Jo LfLTl; iLiJ-l 

* 

cOy*u 0' ' ^5 ^,*^1# 4 L> 1« /3 . a' ' o 0^ (0^ y ^ *0' *^0y v3 > ^ 

^u5"'yi' aJ^N' 0' y^ Aiy tu£c U ajIpj 4 iiJxU J^UaJ' ybyU' 

O' j y' aa^a^-' t aaL^' 0->l*yl*l' ^Jp »Jl^N\^s>-N' '-U* ^wlaj 

« 

. Aj^l* N A^lAO lyli 


Jj* olllj o^fl ot^AJLSi jUL^Jl jlT lil Jjg>~j 

^ j* jry^l iS^ j-* J1J-** (3rd ^-^T*** t fUJl 

j!^' _jl ? Ojolil ,^-Aj \,Tajlil JP ^U- gjl; 

^jdi j 

> ^ t I t • 

oL$*"<ifs.*£*l ^l>- jl -AjV c 4 j*Xs£ ^JliJl JjUjl jl (3?* 

^ ISj*^** ijjLwji (J-ip <^1 j^^j ^ c£*~ ^ cJ *Im*N1 

ci |»-^« ^a . « j <_*&£ Alj t «^>-l c5 V*i ® ^ t L**^- 

(J l*-*£^ ji^~i cj®“ iJ ‘ ^ ^ (J^ (JS^; £* Ja*JI IAa LWj 

i^laJ J*Jj 4 I^ITia^iJI LJjAP ijy^: <^*i!l jjllal.1 jl (J^Jl JiJl 4<l 

. lJu jl5s-*l jp j& N LW ii)Jti-l |^sJI 

( j>'_J* cKj (T*^ jAl_jlaJl jilt- <_gJI Sj^aJI j 

<j£- a^>ri» iU-J 4 I«Ja 1»Xp_j t <L^ dJUL-j j~*x» ilif 

^ * 

jJ; t 4Jil«~» Wjil Oljjj_yt)l i J}aj M >-l~>- 4 «u>-_}l.l Sj_j*aJI (Jl J*oJ iiJji-t 

. * . * 

aJ ^»Xj — *^«aJI t/* J* ~ JS" (J jl j>-lj (J *Lapl 

Jj i ^U-jil (J et Ji lya-*^ jl ; LJ^i! <jUJlI ^kIuJI V 4 ^Laidl 

^ *,^1 J-Uflj j j OJii -tf ^lail sjai jl : Uy <u!j lc 
^lj>-l ^JpU-wj kwuj a i .^3j iLl 1 ^:^j jJLai 4«*>-^Ll t 

jUjJlj jl^il jj^j jclli-l 1x15^ jj c io^^^JI ^ j*. ~ -~.a jL; ^ 
jilp Ja Jl &a 4 jUjJlj jlSdl t ja*+ 1A 2> \jp l) 

. ip^LL JwCuj ji# c iijJ-i jj 

(^*i*aj U# U«^>- iSj-iil ^5-^aj U jl jj-/?" ^j^*ll jwLj j 

s' •+ * * 

L AaJj^S- jlj «A>^J Jjlii C (3^ 


rvr 


jl^il j L_a/l l •JCS'j 4 JIj <J j\y* ijyP diu> Jjd* 

(J ( J.v a ,4, d l ijiil dJJi _j* ^ L« ^ *£kt U jl jw>IjJI jji t jUjlIj 

Ijlj (J’d* jl»_jjlj jl^ll U-Up 4 4.>.w>«JI 

• ' 

*;li; sU-l J«Jj 4 ja o>?y>^ j*-^d •'f ^ 1 J* 

j ^ j£J jljil (_j* y»l_jliJl jl jI~pI j o_^£ll_j »j*aJl 

liUi* jUjilj jl^il a\jj ^a *£liJl 4&Jid-l l**X*^j 4 ji^lLi 

4*1^" sjLa* a*i*a^I *L^%aJ 1 4 ***** 1 j 1 »/2~' > ~ 1 j^ Ltk4> 

. J>>r* V: c$x>l; 4iibT objective idealism <f-yj>y iJlil 
dj 4*>-^Ll^ . 1 1 (J ^]l fittijdl 4 jIm]I 0d«A 

Ja*JI JJld i)L* -UJ ^li 4 4^»jI$sjj l^- ^1 <c JLia3t idhilli ^\y sJLp 

^ oj^—oU-^Ll jl 4 ol,.—>Jlj oWjLl Ajtd 4 s^lllj 

4 tiJJi jrw <• _»1 1 ^ jir j^_j JjJLLJI ojlllj ^JidJ yiLl.1 (_jdjl-l 

ijbiil ^ jlijkJI jld*j 4 Silil ol^L^JIj Ji*JI ( j£ ( j£ oU-jlli 
4 I jCju jl Jj 4 i j~0j\jCa _jl L,j:< jlj^jo SJjJid-l 

iS? Ojl^jj 3 Saaa oUl *LtJlj jNl Id 

j OU-jlli — f~y\ (J d*-b-l j| 4 Jiljj 

. t£idl j j*£>0 j^adil ; iCJdJI OUdla^aib jl 4 O^L>JI 


iilj>l by il£i» 

^Jf■ <il»Wilj jClfC J»lij <ol ^^aJl j^o III ouS^UjIj 

<jjlj4«dl ^g/x4j j^-*l li[ AjI l_jLj^-j 4 -U. 9 JO iSd* J»jU 1^1 

IJ-Jkl <L~S>- ^jA L£a*)I 4 ^v~d-l J ^Jkl (j 4 IjJS- ^jl 4 ^jL*^JIj iollj^iil 

rvt 



c ^jjl JiJL ^ <jO' 

I c 

0 jp3 O' Aj*>\i 4 aJuJUo aIxJ j* <olil O'Dell CJlS" ISli 

* * * 

<Jt£ iiLfc A*j ij La>' ^isbljl^ 4-jitis»UJ'j <AaAJI O'jjcM 


. OiljNl 4 jJ- 

O' 'jAaXp' )) Ajj^L 0 o'Cj^J 01a*jA* OU>j Ajb dJDi 

'Af- O^^L 4 AL«jN' cJ^i^' viita (3 l£ v^»lA>-^/l JT 

aJLJIj 4 j'j^J' <*Lj'A>-' dJUi j J>-Ajj c Aa -^111 jUiNlj ^>lA>-^U 


Indeterminists «ijoJJ O^jUUji) 4 ObUllj 


4 ^^li' cj ^*A>- 1 c Ulc oLwN' OUiV' 01 IjAazpI ^jjAJl 

« •* * _ i t . 

. j ^jA 'A** 4 'jAj O' da^- (3 ^ 


, * 

4Aoj kiJJA ^aJI 4Plia^-l (J O' c-JfcAli {£jiJ 

. « 

(3 l ^ —**■■*■ 5^ ' 1 ^Jl a. Cjf’-} ^ a.«» ^ L* 0^-^ ^ Obj! 4n**i? olS^ 

4 —«aa^ Ui 4 IaA' 4 OUw^ll dJdi JUil» Ulc 01 

• * 1 > * 
o^ jro< 4j^»c ob*j' ^ oijNi 4i 

. jAiil 0 ^? ^ OIjLaaI uJJAj 4jI^aN U-J JUil 


: ijJ-b ojinaii 

— cij^' AA-laJl 4ji**^bi' JS^ A*j aJLxJI <4>-bJl 

p 4 * 4 t>.^> J?\j J=r«c*j C-;IS^ ^jA> rA-J 

IpAL £cj>d-' 0j_yij j^r' c$*^. c l£.-c4“^ ».—j*aU 

t t * 

^jA 4 ~Jb 4^-J^ll J IjilS"* 1 ji£ Oji dJJ^ 4 43-^4"' *w>>Ait 

^ . * * 

#jjk ^ luix* ^^rji **v_ a-Xa 

rvo 



( ( * 

AaJJ jU IJJ l o^*llaJI Lit j>- jl 0yiCJL* U\p (, 

I*\A Lio ^J1 A*»A^JJ 2i l£1 A-j \jpL* \i 0 \ I ij£ jJ I 1 

* . * t 

jlj\>- \ r f -l (( Oj 15j )) Ojl>0-3 Jj 4 j! W Uj 

. * 

(“ J^J jr~^ ■** <J 4 <X^4"' 01 jVjl^ 

. * * ( * 

(1 l>* <ji^" J^ 4 pr' p~*v! C^^*' j^u^H 5 *^ a 4 

. J^~ I *X* (_$ LC b I yj^j 

lw* ^j> ^\ <L*i IShu^j AjuJs* (.J A^ilS"" 4_jU^i U b Us *-y Ajl ^ J IU*J j>J 

<J LJUii jN l-U ljl^-1 O^o IJla Jpj t oU>o' Jl5 j\J ^1 U sjJ- 

^Jl L^a>iJioj c ^£^lU j LJI OJl Jjil L^.aI^i ULc a*^Ss^ Alai- 

^ t , ^ i !* e . 

l*b tJljIji jl j L,a>I ^ 1^1 ^^lll c5 

» IaL^ L<a>w^ j^^j jN (waII^ jl^sJ ibl^l UjL./a>xJ^j 

jJJjJ l^lj t ^iNl 5 JOUL 1 (_$ loLpj ^P AU«* toljl^> jl i3^J 

jl p-P^jl ~~ ^^JLJcJ. 1 ^INlj OwUJl ^jA lylUjilj <Aj£s£- 
c/ 4 UUjl l)^ Ailpij (. lk>- ^Jp O^nj 

U-Lp jlJ>-I till ytw ui kiJL)^ £•_} w aJI (j aJjnuP If-lSj Aw^ljS jji^aII 

i Ajbl l)j«*ajlj4^-1 ^_5 CJ^^ l)^*^ *bl 

* ^ , 

<xJl ^liax**»l bl \jy*+*A dyb i,„ .x*^- -X 3 l5 

* . * * » * 
jts>-l f \ L \j y ~y* A^wbj ji v ^ji C A3*iS 

jl Jjl>-1 N (j,')} bjLl>-l j j>- ^jlj 4 ylla-i 

aJI>- aJiP Ijl lij C A^j*^! A>w^JI jfr li ^Jlp-il jl 


YV“\ 



ji ci ,jU (jjii oi>^L jlS (ji*ip j-lcj ij 

L jJJ jj aJuL£ *ljl jUl**S3l Oj\A> 0 -\aj 4 aJUI <lst>Jlll (3 

* # » * * , > 

Li 4 ^jJIj LJLil o^j lill? iji^>-l L~jt>l> j*Jij tjl (j ((OjIS*"» j&j 

se* * . t 

l *liJ^-l> aJ*Aap ajLjIoj 1j^>- JLJI v l Ja »» (jl t aJ*Aap 

^ * * . p 

0^»AP ^P AAj^L ij L^- ^L“Ji -1 a«& 1^1 L*1 C i^>- !*Xa ^ ^ 1*1 J*Xj 

ji (( )) UaipIj c IajSL* C-3cii ti j-Li ^-L-X^i U>-l ^jA (Jji- 

Ia^^ Up aLu^- Ot ^1 p ji a>-jA) aj j\>- AjUNi jUiNi JfT 

aJI 4_^»x>~ a*^L ^x > A>i ^3^" J ^ > ^^ cJ1^01 

c * 

c Lrvi^ladJ ja>JJ oyJH o*)Up J ^iji Ia-Cpj c J-LjS V tjy 1 ^aJ Ia^jj 

. jl oii ^iji 

AlaJUiNi <ji aamJlaJI ^jp A**Jl <^UJl oL*u\i j£*j Uj 
* . * 

d\ 4 AjW? ^1 1^«/3 • >xJjo 7t-»-»o ijUi .Xjbdlj £j^Xil 

^^P Aj^i’lj l^~ L> 4 L*L L-.«w«i Arf^li'i A*LAm* 1^ 

Jp JaJb < jJaJj 4*i/uiU 4joA^J UJ.5 4 aUJ ^jp 4j(jj 

c (jj;^>»l ci Ljij^ y Lj'y c aULI N SaJU »1 

t * * 

Ub Ul : Henry Sidgwick ^^-U* dyu \£y yli 
^ , ^~* ----" *>-jj l^-l ^-»bl b^jl ^nLJi (3^^ 

y »4*yj 4. La: ~il jUi'Vl (Jp i»lp J Ji~jj 4 

c c t 

y ^ t (^i Ljijjj CoU- Oli c Am^III ^^Uii 

L/?,xw U j^a (ji Jj 4 S^ijNi aj^L ^Lii 

j^p jiiJi I^sa) aJI^JI LiUil o[ ^ ... (jl^Ji jAaJIj 

* 

{ y i t aJU- 1 Ljjt^bj Ujij-Aj U-LaJ ^^Pj Alai- ^1 J Lo^^ 


TVV 


JUj jEuj 1 *.Xp c t aJLL*«JI UpU ^3 

( 

(_jl» £• i—Jl 0 *>L^> _jJ-j <. UJUil a~L )cu»j 

% 

. * Lij jP) L*JUjj LjuJjJ i>w^* U j^JL> ji c 1 ^jL>- 

'jS N 3 L -jiiV *py 3 !! 3 j 

i^>* L-ijS/ M oUJI 3 3 ^ aj j3-l 

3*^ t Aj ci '*-?*'J 3** 3^ 

3^ Ajj^-\ 1^1 c 3*^ 33^ 3 0^3 JP^ ls$* ^l/J^ 

L»lC jl Ajj 33 3^ ^^3 L 3^*33^ J^i 

. oN*A! 3 i j}j*p 3 j4* 

* « e 6 

liLwi ( 1)1 ^dlU C viJlta -^y*Py 3 ^ 4ji*jl -A^-l lj-Aplw aj 

* • ✓ , $ 

4i^> jb>-N ^Ip jJ aJI> a ~t* p l3 ^$Ip 

AjI ^yfc iiiJjb AJj*j U t 6 jLi>- 1 3 |_^ Ajl 3^ ^ c <a1j^ 

3 If^lf 3^ 3 LA-1 <jp 5 j 3“3 Ai^il dj^p y£p 4i*liJi 3 *^3 

3 ^*j jlj JMJ jl ^P 3 p L-3y*2J (.^W-3-i 

uLwVl li> jSf t iyU 3 p * 3 ^ Lr3 ^ O^J 

^jl JawalL Oji3“3 A#yJ.l Uj-bj- jL^>-Ni 3[ j 

If- ^jl <L3^^ i-Ja>3^ ^“3 ^ y^ L \j~*" j *1 o3“ 

^ji dj&s\ ij~Ai j*-*- ju-j 3 oijUip^ ^j^aj (. 

OljjJl ^jlOj j-jp-aJl Aj^ ^1 (^>„ 3 c J3 (>• 

IaAa li 3 ^^ a>-IaJ^ aj 4 ^ilj Jk!l ,_g_j»l J,l iLiiMl 4jj>- Jj t i^aJlji-l 

<^Jl>- 4jJ^- lf-| t p^i <j* \J>- «*^* t — M * > j j 1 fj* j£\ 9_yij 


YVA 



* * . t ^ ^ ... * 

. li Lo I o jpv 0 1 ^ IaI#*- 1 j I y *Aa£ 1 <J 1 jj c J ^ 

i# * t 

3 ^1* A^Jlbjl jyNl c5 Aj j>- Aj«*»4)J ^'ji 

t * 

j Oir 0 » j SiL- 3u-ilaj jl aJ^Ip CJ15" U j 4 ^jrJUL jt 5^L» 

A^illjl 0~Us Ju (J Ajl ^|*?0 Uji 4 <j\Ub A>-j^/ IjJkj 3j^U jL>-l 

t * " * 

(Jy~ 0 y - ^ Ip* c Ajj^-i o j L^l olS^ 

c * 

o-Xa aa**j (3 ^ ki-Ata 

* ' 

^UlaJi IJu*j aIap uir Uj 4 SiUJI ^p jJp jh>-l Ux*i 4 a kf+j> 

<ulp >_j«-_jI l»J Cf- aJI ^>~ aJI ^lij *~>\£ OU«jLa> <J Ujii-v* t 

* 

4 A-Ip A2>*J^1 O^AJl a1»L*w jb>-l jbj£ 0^ <3j*^ 

e , * 

Jiij^ll ^jyJlj iyrf^j 0} j*<aAA jaP AJy y**^ a!*J jl 

Jb-Ij ylj ^y aJ ajI^VU i]L^j 4 SjbJM jl y-I 

tt * * 

(j^i d^yL (LM Oj-^J 4 A-s^jlp OjJj ^1 *Aj (( jl )) jb>-i Aji y 4 ^Jyw«»* 

aJU- Syilv* A>fcjj yJL*.} wX*j Ajyj (J bjxUl -iy-y 4 AIaS (J 

— o* x*j aJU- 0^ ^y* Ij^AS^bS*" l*lc 0*^1 aJLap 

. 0^1 Ajdli- 5 j£*\*A A>iuJj 4_4^cbl eJ ^ill 

* t ^ » I 

<wj^s<al» V AjIj l)L>-l ^cls^ Ji ^pUJl obw^jI lUA jl 

4_5 aJI>J >1 4 j£jLi>-I y- j^p Ajl ^ yoti ol o^y-A^*» aJV i i«*>- jl apL^^j 

j^i j^jc ^ i^i aJu»1 j ji ijj t a;Ls- ja iiaJ- jr 
aJU IaIU» ^ J^uJl ^ j1*j 0_j_^-*^ i-j^ai Ux«» viJJi |)aaj 1 la ll a * 
; iLjj ~\f~) 4 A.. <g» ^i>>- : jUoi>-l)j t jJ-4 |»,|.a.^j 

• ^ ‘(jA *ij~b 

ji- IJU 'j* Aj *i^~ <j?. (J X) 


rv^ 


t* 

^^ OAta j jt^Sjlw JaA» ^U' ‘UIp j> y^aJiX 

dj*- J-XJ-I J aOiLLI Oj ((£*aL*)) Ajtf" j (OL> y>-X^* 

t ** 

iU- ^1 (3 L«lC 0 '~*jN' <1$j*#j ^.ApO ^Ja 1 ^jA A^^iJj \^T* iol^ ?' ^ 

<^ib -XS' aOp yjj ^JjJ' <Lo^ ^ -1 Alll>- t^JJ^ (_$ lC A^-jlA-1 O'y^Llj AlwX>tw 

^Ajl c^L*Nl* O(jJjto--N ol^*l \£\$ ^• yu Ja j! )) Y a]o>JJI 
? « aa»L-JI Oj 15T 1^* t d^A*- 4 Ajl> ONl aOp 

*^«-*d <-^ C^i l* (J& (j^J 

t£j»* *L^ (3^ d' V j*j lSsj>- 4^aJl>- ojjj ^**^1 Nlj 

Aj>-jlji-l O'IjijLlj ^jdd' Aj''j*>-j 4j\jy%<aj Jj* OJ^$sj ^Jl jLwVi 
t ^^ll' (3^ -Ol*J jlsAO^b — aJIA-' Aia>vij' (_$ A^i y*Jj 

^•iji ^JjjJli 'Aa ^ A>-jIj£ _^A L*J a1>“1Jj ^A L*j 

c c 

jl ^A SiijNi Aj y- ^JjLC O' ^jT^y. X^2$ ^Ajlj ( OX^>-*-0-) A^-lJ 

I^Jp A*>-jtiO olyji'j L"L^>Oo oL*l£d-lj l oUUil 

O'AJJI O^oi^ IAa t ajj^A-' ^ U <d[ Jawai'j tj l* ^aj 
0^»A> a]s»U*vo U® ^ *■ ^^,j^4“' 0^ 0r^*^ J ^-'■■d 

>* c 

JJj-l JjLuI! lOjt J^>yj X) ‘ t_/-J ^ ,j* Cm 

• « a bX' ^i> > ‘ ‘-il 

iiLil; il^jJkl JJ- iJj**A!l oMjU^I y * — aj (3-Laj 

ij-ii UjJj ( j~J » — jl—jX ^e- jp ^Jl 4*>-j\iLl ol 

-XflJ 4 UwLI il 4^i\l 4 jU*JI Oj-^J . . . 4 ^-UaJ1 

i « iJ-UaJl s-i* kiJlk 1 *JCp UopL-J c SJ-U» SjIjI LjJ 

* 

, Si'jN' Aj^>* Or^ Or 4 '^a 

YA • 



ijjk-S/l ojjJ-l Ji» t <j Jy JiSlI Jp j)\ JJix-Hi viJUJU 

j j-Udl J,i Jp Jixio vJUdl olT lilt 1 jlci-l J»ii f ui iiUll 

* 

^j.JLl»~ll (3 <«_*-w*J <>%+!) 1^*1 (J ^l^-l ^*a] 1 SjU l)1j t jl>*)U*Vl 

01 t j >Aa«u^« ^jJl ol>c*Vl j* 

Ijjj — 1 Jjb J£" ^*p^ -^■* j ^ a 5 ^^xJl ol>»~ 4 ' , ^l i —01 J 
JLx>- 1 ^J*«Nl j* »*—*p*Jl ol L** - pjLip! (j^£ * 

(j M »^.li t ^JJLdJ ij ( _ r -J Ijjkj t 

m * * . t 

‘ J;'- - t>*j Jr* j °J^~=r' j J*^' Cr ^-1 ^ J*-' J* 

. s* . 

(1)1 4 ^JidDU«*ll ill (_S ^1^1 aJu*-*J ^*A^1 1 C i w { ^ 

^ujl ^*11 t iUJNL Lp*)Aj ^-5~ ci[ V^Vi ^^*1^ 

* * / * * t 
^P IjjI iuUJl 4l*Jl ^jA jlSjl ( ji> 4 Js>IaJ jl 4j 

. is\ji\ a&ii 

: Salj^ih bj£ O^litfJl 

^LLjj ( \ AA \ ~ \ A \ V) Lotze JS" *X>-jj1 4 *VJa JjU* <J 

^ri^4j ^1/wik** l^ol-UJl (> M • — > A i Y >) William James <j~*rr 

(jl ^Jp (^j^-1 V^.Jb.111 t^l>wstfl ^lj ^ 4jJ>- ^jp 

^JJL* jlj c e^Lv-'yi ^v» 4 JlJu- j iJLjNl JUiNlj a^aJsJI d->l-\>-Nl 

4 (J§ AjIp li N ^Jj>- ^-A-J (1)1 t* <^U-^Nl p*Aa 

4 pjjJl oLl-b li j j^3 -Vi J^^L-Jl oSa Jju d)l j *z&Sj 

* 

Ji++>- tychism Aij.^aJI twj^jjr <Jl^j ^jjl Ixil ^jp ^LJL^ 


c t e , ^ 

( j*J j 01 i (^(J ljj.3 Ai~L*aJl c-**Ju 

t „t # 

01 j ) jLl>-\li ^jib UXp Aj jj^b <0***^ ^ Jajo \ aJL Jaj taa£ 

# * . 

. (olj** N-Aj 0?^ £j*X>£+~a jA b Obj^l ci ^-*^»J1 ^ Oir 

jl^liNl oOjh Jii Ulc Aj3 U^ C.. ~J AioaJ-1 «- byAJl 01 lc* tjlj ai! 

J*i ^1 ( Y1 ' ij#} O^aS"”* bjlj bS^O^j t 3a»*l^-i Aa^JaJl Jp IfrA - J a j wUp 
Uly ybljlaJl *ljj ^ O&JI JybJ-1 N c J alt y^ljlaJl Jp l^JLJaj 
4 A-Pjil AjuJaJl j JXj N -bU^dl ^ap 0| 4 :j>-\ 3jL*j jl — I^^Ajj 

. >«i A,*uJaU JlaJl \j j^jC (J Jj 

aJi jjc ^aii ^>ji jp alii Jjiujj t j^i u* j^u^ii c ^ jp 

a^UO |i l*Jl oNl>- aXo^* aJI>- 01 0 b o^ljNl Ajy>- 4—J*a* 

, . 4 ^ 4 ^ 4 cA Jl* Ailil^l C^Nl^-1 f jA ^ap ^1 01 0^^ ( ^ ) 

a >-y N a^U-1 jlUJl 4 JJaiJJ (J iUIl 4jibi£ oVU- 1^-15"j 

(^) (0 4 (‘-y) ip^a-* ( 1 ) Oj^j 015jj y^aJl J*^ 

e$aJ 0j& 4 jj^JtJl Ji*U ^yu ^il oNU-1 j <ul jsydj 4 ( ^ ) jl 

t 

<_$! Jl jlUJl y* aaJjJI ^-lyjl *^ry Jp ojaill or a*j Ja*JI 

: OVUiVl J5" J^Oj 0-^J 4 0jly>*l Jp 4 i 4 ^ 4 u oVU-1 

A^Sj AiliaJl Iflj Ojjli £A . . 4 i - 1 4 ^- 1 4 v —> - 1 

J j£ jl i>^U 3ji ^1 Ja»j 01 Oj^j o^lil ^Jp yjj Jap LoaJ aSJ^-I 

JjUt Lc UOj \a>j 4 ojUi>-l jij l* a>- Jl Oj^ll J^ao j^j 4 Ailiall 

^b: o\r(IX ,_/») (Jf- Ji*5' Jj>- iJ' 

. jiJ jll ( j£- 

jllai jL~. \JLii t Ji^TU i]j*^ As-_/il tj J^-' 


YAY 



^a 4 XIaj aXLp <Xjr OiX^ y£ ^Jp ^oX-l a^X' 

— _* * 

£*IAp <j lJLM* ci[ Op** tj* (j'i *j' £*j L <Sj£. oLXa)' 

- # . c * , • 

^ISsj 4ili? iSJfw l^O* ^ 1 (J,! <J y*^-> o' axSjc cXo- aLJ o OljLw* a^U' 


o' i^ l* 

c C . 

J| J1^30 o' OoC X~>- 


Xa 4 aL^>X' Xljij OX j£- y a!*^.* o^^* 
c OUjvii' $Xa ^Jolc Xliij (jjlj 0 # {£j~* J' 


. . t ( 

^A ^vX-U — A*^Jlx** Alii? (^1 OJI^Ow O' OjOjj ^Ja*J' A*3»-jX{ JjJjj** j\m*a 

^5 ^>^i' xo>X' ^op o' 'Ojj 4 <L^>ci' ^J«*Ip y ^Ja*J'j jILlaJI 

^ t . 

l*X' ^jSkXJ y* ^ OjI i/X* y X 'Xa { j*+a> ^XL a>jX' OlS*^X' 

. SXjV' 4 jj>“ ^sP-Ax! ~ U l^JlaJ jjl jaJLS' ^o 2 j ^XL o' 
X<Lta 4 ioU' ^Jp aj o' ^JXXJ l^LX f XL '*^a o^ a»j 
^UaiX 'X iS^** X' ojX X j^~ c3 / *^ ,% ^^ aI^jX' yz* 

c e « 

L*U' 4 jliail' *Sj>- 'o^- J J-^ o'j lflA*J' X j£ o' aL^>XI ^J>Lp 

oir a;' > ?^\ y Sfjb oiA^vi oJ j jdJDi x^ iia ^a ji>- 

* * ( * 

1/ 4 Iwc* VjO>- ^Jj jliajiJl o' l> jC&*)l 4 aJL-«* aXX- l Jiij 

c * „ 

'XL*' 4 ^sP (J^Laj' JOlijr^A*^ JfiXAXl' O-olS^j^l L*lC 0^J*^- A 


jA J'jJli (( uXj jtX- AjV)) ^ryc« oLsfl J \^>j£- aJ| ^U' aa Ui 

ojLx>-' j L* XLa 0 'X”oa o_/P NJj ola^V' 'Xa 1SIL 

L 'Xa Oli 4 3> ojy Jij X^jCj oLSj jl oj U' 4 cij 

^X' Aj' jlZ*) Nj aJJ J v—-Py N Aj^>“ JJ 

* * . * . . 
cJ^L^ y* IaO>- OXp Aj jy^-\ lO' ^jL>«Jo O' 4 ».»^ lo V ^ oOj^ 

I^-Jp 0 } au ^ M a) ^j-X aO' 5J^L>- N lj jiaj Jaj ^' LxL.^ai j' 

0 'X* aJ' y j^-aJJ 05 a^. t^Xa 4 I^Xp QyvJ^!Ow> 0*J 'b/ ^ yj 



« * . e 

A*o j\ Ul iJlyLp j 4 j^*ji 

. y>%^}\ I-Aa ^Jp ^Jb *)\f ^jii 

^~^AJ N ^P ^ jAj O^IjNl Aj J>- (_2 *Jbjil I jjb 

^ ^-j-V>“ JS" 01 jli c 4^-jlc Lil ^>w jl a^*jU U ^jtc o^lj*)U 

^ L 'ia^-N \^*" 0y»*lj C *» 

* 

Ul£ oi*j <Lj LaJb iL*p!jJ A^o ^ ?wi^ t> f>‘ » J bi Aj J>- '_Aj 

ft ft ft ft 

^Jap o' ^-p^j ^ ^jr^~ 01***j' ^Ju4P AjIj 4g.jai o' jO>-'j a*j^a*J' j^p 
t J^' ^ jAa]1 IJa ^p AjaJi^-' (j Oj&j ^ o_y^' o'-*^'^' 

o' i^jj_/^' fj* o' o'oj£ le-rj* aJL~ 1' (J ^d»J' il'jj^'j ,j^iJ' ^1 p ij**j 

i tj'i'jl UoOjO LJUili aI^Si jj ij j^-\ ^-aX» *>Lic 

IJu j ( _ r *iJ' ji'p’ ‘ Lw»U a*j^£ t b*i'_jj U.sO£ 

OijJjll ^P (j!^a!-'yi ikp^il t iiJ'j iV ci*’ 

— AkijSlI — tyj> (Jp jilpj t Ao-j^l'j iJ^U-Sl' 

iiliil ^i'jOi) A~-J' a^il' Oi Jp 0 y sJil *. ** U^j>- 4 <oU».^Jl 

^jji ^A A**^?li C IJjI A***jJX] jlii£ ^ v^-J^ 4 i^*>I.A>-l Ia.2><Aj£ 

. frb 4j jh^ 

: Sy^Ull jlaJl S^rj 

4j aj^^u ti ^ja 

•■IjJaaII *L1p ^ g »ia. n jl 4-JliJl 1 *Xa Jlj li 4 S-AaI^-I 4^JaJl 

* . , 

^jil )) AjUS*' 4 J {j****J* 4 — 1 *^ ci^-^ 

j*~Al ol ^r>JJ 4 ^-jIS^ ISLa ? (( A>0 


4jl (^Ajl ^ lj ; l l 

i t ■ 

jJp <CijAi jlj O/wj A* _jl Sjijsil oU_jl*il ^/sai (Jl iilwU ,J»- jff- 

<JLwJl tJL>- (J_j t £»lj-UI »Aa jl_jpl jy* jj* *£s M ^~3j^ 

Ul 4 Qj**+Za \>„5w^ 0 \j ij* Li#l^ 

fiUjfc jU«^fl4 Olj ^jL O^J ij?^" lS ^ AOjaM cJ 

l-L»* 0 L vIXmJ&M . . . 1 —*«aA>Ij 4aJls£j ol ^ 

tJyLp ^Jap jl> yD jl c OljU^| (J^i 

* 

J ci^J ^yrJ CJlSj yla^j' - ^UiaJI 

l*w?l>- ijj^j 4 ,£j^aI 1 y*-***^ OllaA* 

. ({|ll«Jl L^i ^ a**-**J^ 

^ g*I (ji ^- l La"^l AaJL>- )) * JIS 4jl A%*Aj <— 1 ^jrC—wl < J^P ^J-AjJ 

Jlicil (J <UP^11; ycil IjlS 4 4jy>- ^jP jly-bO UJJP- ^yLll A*l*j l* 

c . * i 

i_aL>- i_jaJ 1 Uj ? ijj^-l S^xa; lA* Jajjl 04 ^”"^** <U»il_j ci)^^ 

Jli Ail (i ? SjIjNl JUil ^ _^>-l J*> y> y ? Uj^All J^il ol>> ti J bl 

: 5y. ob “jjV^ 

Der Mensch Kann was er will; er Kann aber nicht wollen was 
er will. 

. (( 3j ji Nl N i Ajy tji ob^Vl u| 8 

( * % * 

^jjUj -X>-y V AjI CJUtf y -X5 L,A»^ AJu-^-l A4 —Ja]1 0^ 

(J - * 4 ^ AJtjLil ^ •* ^J5>* 

jlUJI ^v-^aj ^ j\j>-\ (J J>^a> lill 

oLJ-lj o^lilj jU^I “ jl^il ! ij* ^*a^^ ( J>-^ Ol>- j2 

. m * * * 

^Cs<a^ AA*A^“1 (j d>l-b-Nl JTut (i»'ud (i^-J ‘ J^'j 


TAo 


* / ‘ 1 . t. 

ji jj>la>-!^j {+i~ b Oj^*-**^ A>-jj> ol^* - jl jy*j 

• . . . * 

c3 OljJJl yctz I*Xa ^Jpj 4 ^a OU-jjJl (j ^Aj^J- l c-jLp 

cm> jl*jJi jl^li ^ ^^jUj l*-U p o y>- Ip* b S^o-Vi 

• ♦ * * 
j ji o* 'J \y ^* M a1a>- ^b* (j~* \ci bJuL* «Aij 4 4j j>- Jb*-jj jl 

* . « * 

A***4J ^Pj ^ ^Jl *"^i ^£-**-*J b)l A*^*l ^J j>- Ajb jK$*i *Aj *I^Al 

ajj*>«D a*^ 1»* obluJl (S^J oWl j^oJ Lj*^]j IjI y-\ Ii«*aI1 >£■ 

% ( 
htla .l t I ^ aJNI y. /a .- 'o l*-U p 4 Ul>-ji (_$ Ia^sj-j] 

. N A^kJj 3J>- aJU jJtij Ajli 4 <L-*LJl Al>“ji 

. * * 

<jp AjL**Aa! 1 -bb £^JI I*Ua O* iS^ jl jj-Uj 

jAi * * 4 * * * 

jSJj 4 \j\j*\ U^sA»t J*Ji J \ -Ulj U A>- (jj A»j c—P j U J*jli ji ^jfl.t»M) Ljl 

» , . ^ f 

L5^-^ ^ lf*l^ hjhpj <-)l 4-5 ^h%U Utfjj j bjl ^1 £> -y l-AA 

. * » 

l-i* ^ S^iL* sjo- jl t LJp l^-JU Jli UUil 1^ 

* * . — 

j»t y>\** 1$-^* _/*ljl J ^ bA*£ <j^>-^l u£"^ *u^“b 

. Aj jo- JUiVl o-Ua jCaj ^ ^yj 

Ajl£^\iJl ^ jl A^jULdil A^-ljjjl 0^ J-Uo \ jL,AI>-Lj 

. * I 

* JjAj (jj-Ul OjISsj^ l-U-4 jrwcd kww* ^1 ^-UaJ A^plii ^lp 

* . • c 

LJl -l aA t O^>Jo d^ljNl OjUi )) ji j\ {(^ jji y 

» « • 

^pj . dA^jU^ 3^t jAji^ ^Jp jjj^ LJi ilj-U V {J^ycj 

4 l^5j*JJ ^Ji (.J 1 ^ A-aLI a j ^-Xii fl^ijNi Aji^UA 

« t * . > 

j yjj£- LJ i C..JJ j I -Xa jr j b d jjj o )) j b bJUJ ^jSJj 

J yjjfi* **—^A Aj l^-i ^|p *b«£ jl ^iaJl j| ^ 4 Aj^^i 

• . t 

. jrwAj ^ tjjUi ^Jp (J-U ^Aj 4 U^AP 



Aj.3 jj£>\ u-JjL>cJl ^Ja Aju* 4 £|JaJlj ^ >fc%>, ^ ::, 1“^* 0«Afj 

• t c 

(_i| *1*0y t^\' tjf (J ^JjjlaJI (J^~i 8 A A^i >-■ !*;•► • -Ail > 

CJo^ Ii) j » «jiS/b ^**lj ilJcLy>- ~UlS | l LLd* 

(J o ApL~j Ajl C..* o J 1-^* t ({ jlNb yc£l ^y* 


4J*!Ap yp V—SaIp y*^jj 4 Ajg..,«lg.> ^ ^»yj 1*^J oA«»-V>- C>'«^ 

^3^ 0>Afe (3*** Cj* ^AmJ A*^Cl^ 4 A^wJli '"“’ V— ■imiJI 

1 jJj £?W- jl )) jl ft jl^Jl U j\p^J I jJj JJ IjAjl # ijA JA-\ aIJUI 

^Jp i>v~Jb tw~~Jl Oli^p jp «aITI (jl U jUp-i 

* 01 5^1 p 3**^ (j ^-Vi l^ijU Uj <wJL*Nl oU^j 4 

* 

Post hoc ergo propter hoc. «lJu Jsj-I IjU JUyi 
c5 jLJ^l oUJ Ja.»—■> j-u-a!’ .ila^l j^*il ( j^* aJUJj 

c t 

. Aj i^Ai (( AjyL* )) (3^ ^3* l)1 Oj-Vj A>«-J^JIj w-Jl Ai^U ^ l A>w»*l 

* * 

A^uJaJl j^p *LpI jJl 01 l$ *>U 4 Jt>- i»l 3^J 

l»ii LUJj 4 4j ^yZ Ajj 3"^ 01 C iJlwVl jllp ^Jp j^CAj ^Jl 

“ jilp 3 01 Ajj^j“l C^i (j^ J 3 ?^* *—'*^"J1 


« C I 

^<aj U-VlP v^-V^ 10 a 01 ly*w»j! ^^Wil *LydJl *l*ip “ <jl j*-Py 

jIUJl 3j jiUJl I*Aa 3 ^ 4 jLipNI j y^ljliJl 

t j0j& i^^Jil ii^lil 5j3“^ ^LyiJl 1-ijb ^ (3^*^ 

■ <Sy* cS* jA <ji 1 *iJ^“' M* 

, * 

A^s—JI j 0 *Ai»<? tf) U ^-V^- (j! 3^ «**11 ^jA 0 IS"* 4 A»J—V^“ I jvl P 3^-^ 

« 

4 olji «w5jVj jlUJi o 1 lu^yii -ii> 4 «j>1jNi ij>j 



{ . t 

'i>| Cr^i aJIw* C^jISj C y* 

* , e e e 

^ {jfvttj ^ j' ij£y>*£ LOo o' ^ 0^ c>0^ \*j^P 

t/^ ^• j ~ p i£/r' 'A: ir^' ij^-' 0* J^i J® : ls® ° J b^' hs” 

. *? Sj^naiJ' aOL~jV' OLp^J lj 

* * c 

C^>w»^' O'^ljL^iU 01 pL*aJ' o*X& o' Ojy-^Uil Oj*j^ j-jiil ^Uy0j\ 
y^L*] aajOJ' o' y* ^lj ^*1' a£Up 

<• <Jlii' Ol^iaji-L Loo o' y* <J'j 3 0-lta L3l*' ta' ^UJ-Nl 

oi^l' y* a*1a*>* AiLi* jy^ o' Jjfi oJ3j *x*3^-1 ,11p <Jj Li> Ixo L*j 

* * - c 

'^>-y* 33 ~*m 1 ' o j>5sj -Xij ^ ^'a>-N' ^i** (3^ 

<, aJuLJ' AxJaJl oOjfc (3 V** 4 N 0jy*3b Ajs^Jj 

3 L 3 JpUJ-l 3 ^ »w~*tJ J5NI 3 ^ <w>yi)' oA a 

lOi j-lu c aJuLJ' Ad.lall o3* Jl jUjMj ol^i' 3 jilp y 4 tJlisJi 

c jum jj foiu ^* Uoj^ Uj ji A^jt. jji ji ioiit ^* ioi j*^ij N 

A-^lj^-1 aO*aoJ' \‘."la.M.)l 3^^° a*JjL»J' 4.a..Iall d-Xa Jo'0>-N' ^lx* 3*3 
a Ii^ iN' a-X& Jp Loj^- JJ U l *X*j^u <jl Jy£ 

. 40j* JJ1 

Aj j>~ $ 3 #Ni 3 ^ wii] 

\Jfi-J+Z o <jl Aj^ 7 l^U C 0 Jj Jj>- Ap Ls/ 5 31 A>-1>- 

• c 

U 1 3”5t>-Nl Jai JjJsJl; jl_j t ^j^-l (_^** 

* > e e , 

*Aj aJI ^* o' o' c aSjOI' ^vp 

^^3^' 3^ V“^3 *\j yJd\ OOj oij l aJl»o3-1 ^Ijj-a]! <^oj 

iij-U-l W 1 (, JliiMli ) ejlj^ll Ajj?- ^ ^i ^1 i^l 


YAA 


Ijl jUiNL UU* Ji ^Ul jl ^y>j^ (_sf* i tj* J*4J 

Jl i—>jii lijS"iCJAll tUj-jiil tJ C-*Ji Jit) i ^ A . S lI -laf jl L o kl^l 

a j j -/a 1 UjTU j^>.3 *1 j j-iJl 4 

Jp *** ^ 4 ^ ^ L-^L« 

. SL>- O^j UjLp^! Ia>j 

icV 

; Ipli tJU,; ^J1 oU-t^Vl i-iitil jl> U lit* 

^Ixaju*I ^1 lij^k^i 1^1 U1 c <LjI^ ^ry V ^ 

* 

<Jl^>- y%£*P 0 J&\ ^jip ^jA \ji& (1)1 (J^Aj LI^Il 4 4.JV* 

(J^j >X^-y V 4>l^ 4 j AJUy ^1 Jj-X^ Jilp Ai 4 jLm«1aH 

. ^UJl j 

(jlS"* 4 l^PO^ic^- 4 ol^-l 4*1^1 ^S"" *Xj Li ^4k^*o V 4jli J^- lOjbj 

C ( 

( 4£ *Aj <W ?y ) ^-**1 jlUJJ ^j^A-i 0^ 4 C-jU Ji 40 ill (1)| (J^A* 

t t 

jl 4>-l>> J iolilj o^lllj 4 4>jsLlj 4 jj^-I 0[ J01 (iJJS £*j 

01 (_£J2>lU ^Jp 1**^*^ t 4jjjJ«-l 4~JLJI lljjU^* *-y0 {)& 

6 ■*— 

ji ^*<aj d)Nl ^LJI 4; 4olll l/* 0[ 4~uiJ jj!b 

<L*—J ^1 j\ 5^U jl o^lii 4J L..«ll jlT j| j! 4 4j^U 

i * 

. Ol^-*>Ua^l ilLw 4 1^1 4 ^j >-l 

^pj Silil j^p Uli c-aI^ j U 

4^-»o taXdJ 4 |i Ip ^*xj ll^ 


j£ Uj*Pj A-A^l ijlJJl U^AP 4uSy l? 0jSo ^ epliij 

. ^jjA>JJl Jil ol^-l (3 a5j«A^ 1 ••Ij^-rtll 
<ulf^ {£,\ jj*j io*X^-l jl ^PJJ jl aXw N jJJ J5"* 

t - * * 

(J^> Ail Jji (jl ^; la : ^>) tuxj_j t ojljVl 4-~*JI _jl Aj_jr«ji-l l jfr 

% * + 

iltjk (jl jJUjJ 4 Ut (JW*^ .il* jlS^l^U*!* (_£j«l-l *_A-ill -i*J jl ^-1 

# II I 

jLJ ^1 jl ^ aJLJJ cIj^j o^1pI> jm-w l* £^>*^-1 (j* 

. viOJuJ 

^Ljl j Jjj>- jr 4 JU^U Utf- N y&£- j-^-j l~b*> 

* 

4 aamJLaII ^Jbl ^ <_£ *iJl ^ytil ijJJi Jj 4 ^«JUJ1 

jljjl>*£ j ^^>-1 ^jp ajl~1aJ1j *Lj*a! 1 jl (J j>ul) Aa 3 jJJ^ 

Ll*JU ji 'jA jt?" j^J 4 <jc*ji ^jA An ./3i ^fcp (j 

. vlJlj l* ^1 (jC—Jl ^jA jN*^l 

Jt* yj Jli ^"Uj l* <J^3 ^^laJl (j^livlS^l tj llPyj -\J 

aaJL>*U JJlAl Ja-^1 -UC jr\>- ^jp 4 ^>*J1 ^Jp j^-*L> cH*l*l 

K* • ^ 

Lmw>* ^t>u ^/l ^>l>Jl ^*n-J^j c ^jyp l*X»nj Lx w wfc S"*' 1 j^*Aj 

ojJOli ^ (jj*bii *ji-i ti ^ (_^i j (_£^iji 

jlij ji 4 tj* (J jwf- JJLfcJJ ^ol *l«J C->> IS* 5Li-l (J»ij t ai ^TJ ij* 
4*J.I (^-ijl (Ji V"^ C — J 

. J_^»^!l j» jo- J.I Jp ^iJU 4 jjS'^/l 


if- {Sj^* 4*afJI jot- ^jJ. Uljj (Jjl i^aiJI J[ (Jjjll ^i) (\) 

^«a#l Lwj^U 4^-U (^l <Jy*y C-S^-U-j MJ1 d*Aj 4i# c yy*r 

f“j* <-H **rjJ Uxpj i LUI (Jp lf*Jj*J ^jlc jUi>-[_j ( i^aUjJI 

tj oLiji JjLj jl yy^ tj* 4 lilJI (J* 1 _/** ^-"J eJU* yy>- 

l-AJj iU&l j[ ">tu t <L*IS^ SjJli ^v*j Aplji oUa-Ij 4 

^y*j ^1 A^p «Aa* 4 j l a^ O^Sj 4 SjJLm LLJl 

(YV iaA0) . ^yjaj ( _ r j-U)l i-^ 5 * jlj-l»- Jp kiLwyilt 


J asl/"^Jil ( \A^Y - \AY r) jlll oUiLj (lip : ( Y ) 

oVsUll ilup^fl i^laJ uy ii^Ail ApI^S <jj 4 ^^4"^ ^lApSfl 01 -^-a 
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